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SWALLOW-TANAGERS (Tersina viridis). (Top) FEMALE THREE INCUBATING, TWO 
METERS INSIDE NESTING HOLE. (Bottom) FEMALE TWO. PHOTOGRAPHS BY K. Kocu. 
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CONTRIBUTION TO THE LIFE HISTORY OF THE 
SWALLOW-TANAGER 


BY ERNST SCHAEFER 


THis paper is intended to fill some of the gaps in our knowledge of 
one of the most fascinating South American birds, the Swallow-Tanager 
or Azulejo Golondrina (Tersina viridis). 

The stimulus to deal with Tersina viridis I thankfully owe to Dr. 
Frederick Test of the University of Michigan. He and Mrs. Test 
were the first visiting scientists from the United States to the newly 
founded Estacién Biolégica de Rancho Grande in the state of Aragua, 
northern Venezuela. I wish especially to express my most cordial 
thanks to Dr. Armando Tamayo, Ministro de Agricultura y Cria 
(MAC), who made my work in Venezuela possible, and to Dr. Tobias 
Lasser, Director Forestal, who, as one of the most active promoters of 
modern science in Venezuela, is the actual founder of the Estacién 
Biolégica. I am also very much indebted to Dr. William Phelps and 
Mr. William Phelps, Jr., of Caracas, who have at all times extended 
to me their most generous help and encouragement; and to Mr. Guido 
Steinvorth and Miss Nadine Huang for facilitating the writing of this 
manuscript. Furthermore, I am indebted to Dr. Guillermo Zuloaga 
of the Creole Petroleum Corporation. Last but not least, I owe much 
to my co-workers, especially to my young Venezuelan friend Julio 
Moreno, who with great devotion, skill, and patience, has been my 
most helpful associate in the field during our three months of almost 
continuous observations from daybreak to dusk; and also to Willy 
Tille, Wolfram Bleuel, and José Perez, who have given their valuable 
assistance. ‘The meteorological data were compiled by José Garcfa, 
and many of the photographs reproduced in this paper were taken by 
Konrad Koch. 

The Parque Nacional de Rancho Grande, where these studies were 
made, extends from the inland basin of Lake Valencia at an elevation 
of 450 meters, across the peaks of the Cordillera de la Costa (2,400 
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meters high) to the rocky coast of the Caribbean Sea. Biodynamically 
and ecologically it can be divided into three main belts: the Tropical 
(0 to 800 meters), the Subtropical (800 to 1,800 meters), and the 
“‘Subtropical-temperate” (1,800 to 2,400 m.), each with its own very 
characteristic flora and fauna (Schafer, Journ. fiir Ornith., 93: 313-352, 
1952). The region is extremely rich in bird life. During the two and 
one-half years since the establishment of the Estacién Biolégica, more 
than 450 species of birds have been recorded in this comparatively 
small area comprising only about 9,000 hectares. 

The tersinas comprise a very small, monotypic, purely South Ameri- 
can group of passerine birds, which is considerably specialized in 
structure and habits. The form on which the following observations 
were made is 7ersina viridis occidentalis (Sclater). 

Although the bird occupies a prominent position in the avifauna of 
Venezuela and the Parque Nacional, very little is known of its habits. 
This is especially true of its mode of reproduction, as its nests are 
always concealed in natural or artificial holes and burrows. As is the 
case in many species of uncertain taxonomic relationships, this purely 
biological study may be helpful in clarifying the systematic position 
of Tersina. 

Appearance and Identification Marks.—Tersina viridis is one of the 
most gorgeously colored species of the entire Neotropical Region. 
It is characterized by a very pronounced sexual dimorphism. The 
main field identification marks of the male are: nearly entire body 
turquoise blue, if seen against the light in bright sunshine, but chang- 
ing to emerald green when seen with the light. Forehead, sides of head 
and especially throat, deep velvet-black and center of abdomen pure 
white, forming a sharp wedge; sides of belly with black stripes and 
light edgings. ‘The general color of the female is a bright green (not as 
iridescent as the male). The throat is grayish, and the abdomen is 
yellowish with green instead of black stripes. The plumage of the 
juvenile birds is much like that of the female, but duller. 

There is great individual variation according to age in both sexes. 
The males especially show all transitional stages between juvenile 
green without facial masks and adult turquoise blue with deep velvet- 
black masks. ‘The individual females may also be recognized in the 
field by careful observation as they often show different shades of 
green and gray on the throat. As with the males, the darker, more 
bluish females seem to be the older ones. Old birds of both sexes show 
a very distinct red reflection in the eye, missing in the younger birds 
which have brownish-gray irides. Males breed in their first year. 

According to my observations, including ‘‘types’’ of individual 
behavior, it may well be that the fully adult male plumage is acquired 
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only after three or even four years. The variations in plumage lead 
me to postulate this sequence of plumages for the males: 

One year old—mottled green and blue; no facial mask. 

Two years old—bluish-gray with green feathers on abdomen; facial 
mask dark gray, ‘“‘pepper and salt.” 

Three years old—blue with grayish shade; black facial mask well 
developed but still dull. 

Four years or older—brilliant blue, strongly contrasting with white 
waist-coat and deep, shiny velvet-black mask. Red eye. 

This great individual variation together with the already-mentioned 
sexual dimorphism makes it easy to recognize most individual birds 
without the help of color banding. Nevertheless, twelve were banded 
during the nesting period of 1952. 

Weight.—Males and females are of nearly the same weight, varying 
between 29 and 35 grams, according to season and state of nutrition. 
Females as a rule are very fat before the breeding season. A pair 
collected on March 23 showed marked differences in weight: male 
(lean, testes enlarged), 30 gm.; female (very fat), 35 gm. Two young 
captive males weighed: 50 days old, 25 and 26 gm., respectively; 100 
days old, 28 and 29 gm., respectively. 

Anatomical Peculiarities—The flat, broad, swallow-like bill of 
Tersina, with its sharp edges and a pronounced hook on the maxilla, 
together with the proximally placed cone-shaped nostrils, is an ideal 
instrument not only for catching flying insects and holding, cutting, 
and swallowing big, pulpy fruit with hard peels, but also for excavating 
holes. 

The throat of Tersina viridis forms an elastic pouch of great capac- 
ity, and the whole esophagus, especially in young birds, is lined with 
pronounced longitudinal folds, 2 to 3 cm. long, which make it capable 
of sac-like extension. A crop is missing, and the stomach is very 
muscular but relatively small (+ 1.5 cm. long, + 1 cm. broad, and 
+ 0.5 cm. high). 

Undoubtedly these anatomical peculiarities have a certain adaptive 
value in the life of the species as will be described later. It also may 
be noted here that in two adult males I found the right testis much 
larger than the left one. 

Geographical Distribution.—According to Phelps, Tersina viridis 
occidentalis is widely distributed. It ranges from northwestern 
Brazil, British and French Guiana, the Isle of Trinidad, Bolivia, Peru, 
and Colombia, up to Panama. Its local and seasonal distribution in 
Venezuela in general, and the Parque Nacional in particular, is ex- 
tremely interesting. Like many other passerine birds, Tersina viridis 
is not sedentary but semi-migratory. 
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During the breeding season (February to August), in the broadest 
sense of the word, Jersina viridis seems to be confined to hilly or 
mountainous areas. This seems to apply not only to the northern 
mountains, the main Andes (states of Tachira, Mérida, Trujillo), but 
also to the coast range (Cordillera de la Costa), the Perijé Mountains 
on the Colombian border, and the vast mountainous regions south of 
the Llanos and the Orinoco River. 

It is remarkable that, out of the 58 specimens in the Phelps Collec- 
tion, 42 were collected between February and August and only 16 
during the rest of the year. 

In the Parque Nacional de Rancho Grande, Tersina viridis arrives in 
February, stays till August, and is completely absent from September 
to February. During three years of nearly continuous observation 
the following dates were compiled: 


First noted arrival Last noted departure 
Year at +500 m. at +1000 m. at +1000 m. at +500 m. 
1950 Feb, 25 March 8 July 20 Aug. 23 
1951 Feb. 26 March 5 July 15 Aug. 22 
1952 Feb. 14 Feb. 17 July 16 July 20 


During their migration, the tersinas apparently do not follow the 
Cordillera de la Costa, but use the transverse valley to reach their 
breeding grounds. The only observation in flat tropical country was 
made on February 11, 1952, near Turmero (about 480 m. elevation) in 
the Aragua Valley, when an adult male flew northward over cultivated 
ground toward the Cordillera. Three days later the first birds arrived 
in the Parque Nacional. 

Although until now it has been impossible to say anything con- 
clusive about the migration routes of Tersina viridis, the material in 
the Phelps Collection gives us some hints. If we exclude the 42 
specimens taken during the breeding season, and also eliminate three 
specimens which were possibly still migrating: a male and a female 
from Hacienda Altamira, 1,200 m. (state of Carabobo), and one male 
from Acarigua, 300 m. (state of Portuguesa), all collected in September, 
we find that the rest of the 13 tersinas were collected in the non- 
breeding season between October and January, and came from the 
humid ‘‘pocket”’ between the main Andes of Tachira and Mérida and 
the Perij4 Mountains south of Lake Maracaibo, Rio Caura (state of 
Bolivar), all belonging to the great “hylaea”’ with its rather uniform 
hot and humid climate. ‘Twelve of these 13 birds were taken at low 
altitudes between 100 and 400 meters, and only one specimen came 
from 700 m. (Seboruco, November 20), whereas the breeding grounds 
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in the Cordillera de la Costa range up to 1,800 m. (Colonia Tovar). 
Therefore, it might be assumed that Tersina viridis is a ‘“‘hygrophil’”’ 
species spending the dryer and cooler part of the year in the more 
humid parts of the country at rather low elevations. 

Also, it seems most likely that the migration route of at least the 
tersina population of the Parque Nacional is in a north-south direction. 
It is interesting to note that in the Parque Nacional the population of 
Tersina viridis is almost entirely restricted to the south side of the 
Cordillera. On the northern slopes no tersina was observed below 800 
meters. ‘This fact is the more curious as the northern slopes are, 
especially during the dry season, much more humid than the southern 
ones and, at least from our human point of view, might therefore be 
considered as adequate wintering quarters. This, however, is ap- 
parently not the case. 

Hatitat.—Originally, Tersina viridis was undoubtedly a tropical bird. 
Compared with most of the other passerine species of the Parque 
Nacional, it has an unusually wide altitudinal distribution, ranging 
from the southern foothills of the Cordillera up to the building of the 
Estacién Bioldégica itself (1,090 m.). 

Tersina is not found in the widely distributed secondary savannas 
which cover the lower slopes towards the great alluvial plains of Lake 
Valencia. It is strictly a woodland species. The lower limit of its range 
is in the deciduous forests characterized by dense evergreen under- 
brush and widely scattered, often thorny, trees (Hura crepitans) the 
majority of which shed their leaves during the dry season. 

At about 800 meters these deciduous seasonal forests merge insensi- 
bly into the semi-evergreen forests where only one-third of the trees 
shed their leaves during the dry season. ‘The part-evergreen forest is 
characterized by an overwhelming growth of creepers and lianas, 
which cover nearly all the tree-tops in unbelievably thick masses. 
Here, between 800 and 900 meters, we found the optimum habitat for 
Tersina viridis in the Parque Nacional. 

At approximately 900 meters, the part-evergreen forest merges with 
the evergreen montane cloud forest of the subtropical belt. Here, 
close to the watershed, the Estacién Biolégica lies at 1,090 meters 
above sea level. The half-ruined building lies in the middle of an 
ecological island of secondary growth, partly introduced and twenty 
years old. A high percentage of the bird population of this semi- 
xerophytic ecological island consists of aggressive invaders from the 
lower tropical belt. Only about half of the species belong to the sub- 
tropical cloud forest biocoenosis (rich in species but poor in numbers 
of individuals). 
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This also explains why Tersina viridis has developed a rather large, 
isolated breeding community in and around the Rancho Grande 
building where human interference has changed the natural habitat. 

Possibly all newly formed ecological niches are first settled by 
younger birds which, through population pressure, are driven out of 
their home areas. Because of competition from old birds of both 
sexes, these younger birds are often forced to content themselves with 
inferior biotopes. Once settled, however, they soon develop a strong 
homing faculty. Therefore, Tersina viridis is rather evenly distributed 
along the road wherever adequate breeding conditions are found. The 
ecological extremes of open savanna and heavily wooded, humid 
gorges are always strictly avoided. After the road reaches the humid 
subtropical cloud forest, Tersina viridis is absent, except around a few 
human settlements and, of course, the ecological island of Rancho 
Grande itself. Here, however, it has found exceptionally favorable 
breeding conditions and is even more abundant than in the semi- 
evergreen forest. Tersina favors a broken landscape with not too 
dense secondary woods and many clearings. It is a bird of the high 
tree-tops and even while foraging seldom descends to the middle or 
lower strata. 

Contact with human beings appears to cause a decrease in the dis- 
tance at which tersinas will flush. This depends on the experiences of 
individual birds during their life-time and might be considered a 
biological pre-adaptation for following human civilization. 

The wide range of ecological tolerance of tersina seems also to be a 
matter of individual variation and is obviously not based on micro- 
populations which differ genetically in having narrow, but different, 
ranges of tolerance. 

The surprisingly large number of breeding pairs (six) around 
Rancho Grande cannot be a measure for judging population conditions 
in other parts, where there is not such an abundance of excellent nest- 
ing sites, and where more natural enemies probably occur. 

General Habits.—With the exception of the times of nest-building 
and the feeding of the young, their daily cycle of activity and rest is 
rather uniform. About half of the day (six hours more or less), they 
are inactive; another 3 to 4 hours are devoted to their social activities, 
and about two hours are spent in foraging. 

The tersinas are rather late risers; they never appear before sunrise, 
long after the general chorus of thrushes, vireos, trogons, etc., has 
begun. From about 6 to 11 a. m. they stay in their territories, rarely 
foraging but alternately being (according to their semi-social way of 
life) very active or sitting quietly on their favorite vantage points, 
sometimes without moving. This is true of both sexes. 
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From 11 a. m. to 3:30 p. m. they are usually absent from their 
territories. During this time most of the Rancho Grande birds fly 
down into the part-evergreen forests for foraging and resting in the 
course of midday hours. From 3:30 or 4 p.m. on, they are again 
present on their territories; the rest of the day is spent in the same way 
as the forenoon “‘activity” hours. At about 6 p. m. all birds (with the 
exception of breeding females) fly out of their territories to their 
roosting places, often far away. All the Rancho Grande birds roost 
in lower regions. I often observed the birds flying in a straight, almost 
horizontal line for 300 to 500 meters out over the deep erosion valley. 
Then, from above the semi-evergreen forest, they dropped vertically 
and vanished. 

I have learned nothing about the actual roosting habits, but I am 
quite sure that during the breeding season the birds do not congregate 
in the night. In the mornings, the arriving birds are often very wet 
and sit for a long time preening and drying their feathers. 

There were considerable differences in the sleep—wakefulness cycle 
during the different conditions of their residence at Rancho Grande. 
Shortly after their arrival in February and March their day was about 
one to one and one-half hours shorter than in April and May, when the 
breeding season was in full swing. Later, in June and July, after the 
main breeding season, the birds arrived much later in the mornings 
and again left earlier in the afternoons. 

Approximate average times of arrival in and departure from terri- 
tories: 


March April May June July 


Arrival in territory 6:30am. 5:45a.m. 5:45a.m. 7a.m. 8 a.m. 
Departure from territory 5:30 p.m. 6:20p.m. 6:20p.m. 5:30p.m. 4:15 p.m. 


It seems that the sleep—wakefulness and the daily activity cycles of 
Tersina viridis have no direct correlation with the absolute number of 
daylight hours. 

Inherent as well as environmental factors are probably involved in 
the control of the cycles. In April, the inherent physiological factors 
seem to predominate, as this is the time of greatest sexual activity. 
The longer daytime activity is thus fomented. In May, both inherent 
and environmental factors control the necessity of caring for the young 
and promote the longer daily activity. In June and July, after the 
main breeding activities have ceased, the birds take no advantage of 
the longer daylight hours. In these months of excessive rains and 
storms, the delaying environmental factors are dominant. Also, with 
the onset of the rainy season (low temperatures, high humidity, mini- 
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mum of sunshine hours with a corresponding maximum of fog), the 
tendency to omit the morning activity hours and to show social 
activity only in the early afternoon (3 to 4 p. m.) becomes stronger, 
especially after stormy nights. 

There is always, independent of sex and age, a great conformity of 
action under such extreme circumstances. But under normal condi- 
tions the males are markedly more active than the females; and the 
latter arrive on the territories five to fifteen minutes later in the 
mornings. 

Though bright daylight is essential for the full display of the optical 
signal code of the tersinas, they are not fond of excessive sunshine. 
The birds are very sensitive to changes of light intensity. At about 
11 a.m., when the sun is nearing the zenith, the time of ‘‘social activity”’ 
is over and the bright, iridescent colors are not ‘‘needed’’ any more; 
the tersinas then leave their vantage points and dive into the shade. 

During foggy hours their senses are noticeably dulled. Then they 
often go astray and invariably fly only short distances. 

Protective Color, Enemies, etc.—Though the green females have an 
ideal camouflage, the males are very conspicuous in their native sur- 
roundings; it seems that protective coloration has only very slight 
significance in the preservation of the species. With the exception of 
several snakes and possibly large land crabs, which may prey on eggs 
and nestlings in natural nesting holes, and rats (Rattus norvegicus) in 
the building of Rancho Grande, the tersinas seem to have very few 
potential enemies. Small weasels are absent, small marsupials 
(Marmosa demararae) very scarce, and the great majority of the smaller 
Venezuelan birds of prey not only avoid the dense woodland areas but 
also feed mostly on reptiles and insects, which are most plentiful 
in the dryer, cultivated parts. Accipiter erythronemius, Micrastur 
ruficollis (both rare birds of the lower forest strata), and Falco albigu- 
laris (a tropical species which regularly visits the ecological island of 
Rancho Grande) may prey on tersinas. The reactions of tersinas to 
mounted specimens of these birds of prey will be discussed later. 

Flight.—Though generally a sedentary bird, tersina is an excellent 
flyer, often covering long distances above the highest tree-tops in a 
straight, scarcely undulating, line. The flight resembles that of the 
true finches, but it is lighter and the birds are more agile. In some 
phases it even recalls the agile movements of kingbirds (Tyrannidae). 
Usually the tersinas confine themselves to short flights from one 
scantily leaved tree-top to the next. 

Being semi-social birds, they have a very distinctive code of inten- 
tion movements which indicate the movements to follow and usually 
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affect other individuals present. They are ever ready toescape. The 
females, which usually sit lower and remain more concealed, are as a 
rule more timid than the males. 

Bathing and Drinking.—Before the beginning of the rainy season 
and during dry weather, the tersinas are fond of bathing in pools and 
small streams. The act is always accompanied by a complicated 
ceremony of bobbing, wing-flapping, and hopping from stone to stone. 

From May on, they did not bathe any more, but I often saw them 
drinking out of puddles on the flat roof of the Rancho Grande building. 

Feeding Habits.—It seems very likely that the half-year residence of 
tersina in the Parque Nacional is strongly influenced by the fact that 
both fruit and insects are more abundant during the beginning of the 
rainy season than in any other part of the year. Tersina is an om- 
nivorous bird; fourteen stomachs which I examined contained both 
fruit and animal matter, but the percentage of each varied consid- 
erably with the seasons. During the dry season, fruit seems to be the 
dominant source of nourishment, while from the beginning of the rains 
when insects crop out by the millions, until the time of departure, 
animal matter plays a very considerable part in the diet. 

Great variations, possibly due to weather conditions which regulate 
supply of insects, were observed. During bad weather, fruit again 
dominated in the daily diet, because tersinas are accustomed to catch 
their insects flycatcher-like, on the wing. This method of catching 
insects was confirmed by the stomach contents, which seldom disclosed 
caterpillars, larvae, pupae, or cocoons, but consisted mainly of flying 
insects like small Orthoptera, flying ants and termites, and chiefly 
Diptera. Beetles and other insects with strongly chitinized cuticulae 
were rarely found. The only exception was ‘“‘soft’’ beetles of the 
family Elateridae. 

During certain periods, the young are fed mainly on insects. 

In May, I repeatedly observed females hunting insects in the under- 
brush. This is unusual, as tersinas most frequently forage high in 
trees. 

The tersinas have a strong predilection for big, pulpy fruit; small 
berries are rarely taken. Seeds are discharged whole with the excre- 
ment. Cecropia fruit, which forms a favorite dish for at least 25 
species of Thraupidae and Icteridae, are apparently not liked by the 
tersinas. Only on rare occasions have I observed “‘lazy’’ males 
taking cecropia fruit from nearby trees to feed their young. 

The favorite fruits of tersinas, like Beilschmiedea roehleina and the 
avocado (Persea americana), belong to the family Lauraceae. My pet 
birds also prefer the avocado to any other fruit, and they dislike 
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bananas. According to Pittier, the avocado contains 10 to 30 per 
cent fat, 3.6 to 16 per cent carbohydrates, and 1.3 to 7 per cent proteins. 
It is therefore one of the most nutritious fruits. Nevertheless, each of 
my tame birds eats daily about 20 to 25 grams of avocado, which cor- 
responds to two-thirds of their body weight. 

Wild tersinas also consume great quantities of food, and their 
throat-pouches often overflow. Unlike many other fruit-eating birds, 
such as cracids, trogons, toucans, cotingas, etc., tersinas seem never to 
swallow and to regurgitate the hard pits, but rather nibble off the 
fleshy pulp and then let the pit fall. In this way the tersinas assist in 
the dissemination of many trees. 

Only rarely I saw tersinas foraging for fruit in the vicinity of the 
Rancho Grande building. Usually, even during the time of feeding of 
their young, they flew distances of 200 to 400 meters to collect the 
fruit of their favorite trees. While the females usually filled their 
throat-pouches at the distant fruit trees, the males sometimes followed 
another practice. They hopped side-ways close to the fruit, seized it 
with strong, wide-open bill, and by tossing the head back with an 
upward jerk, opened the mouth, froglike, before bringing the whole 
fruit—which was often bigger than their head—back into their terri- 
tory. Then they often sat displaying fully their gorgeous plumage, bill 
wide open with the big fruit in it, the velvet-black mask showing in the 
most impressive way; sometimes they sang with a muted voice. I 
observed this performance enacted by three different adult males. 
It might well be a ceremonial act, with the aim of impressing the female. 

I never saw a foraging tersina hanging head down, a common habit 
of the tanagers. ‘The act of feeding is very peculiar, resembling that 
of a snake: the widely opened beak, with its sharp and pointed tomia 
and the enormous throat-sac, literally creeps over the big fruit, which 
is many times turned and twisted until the fleshy pulp is scraped off 
and busily gulped down. ‘The instinct of ‘‘scraping’’ is very strongly 
developed. Pet birds are constantly using their wide-open bills for 
scraping whatever comes within their reach: clothes, buttons, human 
noses, ear lobes, etc. Large butterflies and moths are also swallowed 
by pet birds in a similar snake-like way. They use their hooked bills 
only for catching or gripping and then slowly gulp the insects down. 

Voice and Song.—Most of the utterances of tersina are unmusical. 
The vocal repertoire centers about a monotonous, sharply pronounced 
chirping which, however, is very characteristic of the species and can- 
not be confused with the voices of tanagers or finches. Males are 
vocally more active than females. Most of the following vocal ex- 
pressions, with specific biological significance, are common to both 
sexes: 
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1. Calling, ordinarily a single note tsee, usually uttered by a male 
sitting on a perch in his territory. During periods of activity, it is 
repeated with monotonous regularity; it may also be given before the 
nest when the female is brooding. The corresponding note of the 
female is much weaker. While this call is being given, the bird sits 
erect and motionless except for the bill which is opened halfway and 
then quickly shut. 

2. Caressing, se-se-se-su quickly repeated, probably uttered only by 
male before and during copulation. 

3. Warning and ‘“‘flight-escape,”’ one syllable tse, sharply pronounced 
by both sexes before flying away, also uttered by pets when an object 
falls suddenly. 

4. Defense, very sharp ¢se-it tsu-it, uttered by both sexes when an 
intruder enters the territory. 

5. Fighting, three to six syllables, a rather long, nasal tsee wee 1t. 

6. Nestlings, whispering we-we-we-we, from second and third day 
after hatching. 

Only the males sing. While singing, they always sit still; no 
nuptial display flights were observed. Ordinary advertising song, a 
metallic clinking twitter of four to seven syllables tsee-wt-tit-tit-tit, is 
heard only on the territory. It is softest during nest construction, 
when stalks are often held in the beak; strongest on favorite singing 
perches (tree tops, telephone wires, roofs, pinnacles). 

The song plays only a small part in the social life of tersinas. It 
seems to have slight attractive influence on females and almost no 
warning effect on other males. 

Singing begins after pair formation and “engagement”; the urge 
to sing is strongest during time of nest-building: at that time it also 
occurs during the midday hours, even when it is foggy. It is given 
less often after copulation and during the periods of egg-laying and 
incubation. Otherwise, it is heard on clear mornings and evenings 
(activity hours) during the breeding season, with the exception of the 
time when males are feeding the young. No song is heard when the 
temperature falls below 15° C. After the young leave the nest, there 
is a second singing period which dies away after a lapse of one or two 
weeks unless a second nesting is attempted. Great variation in the 
songs of individual males was observed. 

I have not as yet heard the young males sing in the wild before 
their departure. However, the first clumsy twitter was given by a 
captive male at the age of 36 days (June 3, 1952) and full juvenile song 
between the ages of 60 and 70 days. Astonishingly, this juvenile song, 
though only uttered in a soft voice, not only consists of at least 15 to 20 
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syllables but has a very variable succession of different sounds forming 
a real melody, faintly resembling the song of the European Siskin 
(Carduelis spinus). A similar, very rich, but very loud musical song 
of at least twenty syllables was repeatedly heard on June 8, 1952. It 
was uttered by an unmated male, one year old, sitting on top of a 
Gyranthera caribensis, 40 meters high. These observations indicate 
that young males have far more complex songs than the adults, the 
songs of which seem to be simplified in favor of special movement 
reactions, which will be described later. 


CLIMATOLOGICAL DATA DURING THE 1952 BREEDING SEASON IN THE ECOLOGICAL 
IsLAND OF RANCHO GRANDE 


Month Temperature Rainfall in Insolation, Breeding 
in degrees C. millimeters total hours activity 
High Low 
February 27.5 13.5 — arrival 


March 26.5 ; : 194.5 engagement and 
pair formation 

April 337.7 105.5 nest building and 
incubation 

May : . 149.7 152.0 nestling time 


June 254.0 110.0 under normal 
conditions, end of 
July 24.5 15.0 340.2 102.0 breeding 


Arrival and Pair Formation.—Comparative observations in 1950, 
1951, and 1952 have proved that the entire breeding cycle of Tersina 
viridis in the Parque Nacional de Rancho Grande depends on the local 
weather conditions. While the years 1950 and 1951 had rather indis- 
tinct seasons, 1952 was, according to the information I received from 
Dr. Goldbrunner of the Meteorological Service of the Venezuelan Air 
Forces in Maracay, the only really ‘‘normal’’ year of the three. So, 
1952 had a very pronounced dry season which lasted until March and 
was then followed by an extremely wet, rainy period. 

General breeding records concerning the entire avifauna in the 
Parque Nacional give conclusive evidence that in 1952 the breeding 
season not only was much more uniform but also began and ended 
three to four weeks earlier than in the two preceding years. This 
also applies to Tersina viridis. 

It was certainly because of the very dry weather in February, 1952, 
that the tersinas arrived at 500 meters as early as February 14. This 
was about 12 days earlier than in the two former years. Furthermore, 
the extremely dry conditions at Rancho Grande (1,000 m.) in Feb- 
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ruary, 1952, were certainly responsible for the short interval of only 
three days (twelve in 1950 and eight in 1951) between the arrival at 
500 meters on February 14 and the first record in Rancho Grande on 
February 17. 

Between February 14 and March 31 the dry weather with very 
little fog continued. During this time of pair formation, territory 
establishment, and ‘‘engagement,”’ no differences in these activities 
between the populations at 500 and 1,000 meters were observed. 

Though there was a slight predominance of male birds during the 
first days, females and first-year birds arrived at almost the same time. 
The time of arrival of the entire Rancho Grande population (6 definite 
pairs) extended over 10 to 15 days. 

Pair number 1, consisting of obviously ‘‘old”’ birds, arrived on Feb- 
ruary 14 already ‘“‘engaged.’’ Male one immediately took possession of 
and defended an avocado tree in front of the building, which in the two 
preceding years had been the center of the territory of an adult pair. 

Though it was rather difficult to distinguish individual birds during 
the first days of almost continuous commotion before the establishment 
of territories, I had the impression that at least half of the Rancho 
Grande population arrived already paired. For the first two weeks, 
the birds stayed only for about one hour in the forenoon and as long 
in the afternoon. If the weather was foggy, no birds were seen. All 
birds came and went together; sometimes as many as eight birds, half 
males and half females, formed little flocks. 

During early March, the birds became more sedentary and the 
formation of definite pairs took place; new pairs formed and segregated 
themselves from the group. As the males did not sing at this initial 
stage, the females seemed to be mainly attracted by the sight of the 
striking colors of the adult male birds. From the beginning, the latter 
had a strong predilection for fixed lookout branches in the tops of the 
trees, where they exhibited themselves. 

When a young and an old male were sitting on neighboring trees, 
the newcomers of both sexes were invariably attracted by the old male. 
Young males were often completely ignored. Experiments with 
mounted birds have clearly shown that a quietly sitting bird provides 
nearly as strong a stimulus as a moving one. Certainly the optical 
characteristics are most important as recognition marks of the sex 
partner as well as of competitors of the same sex. 

In the process of pair formation, the female plays the dominant part. 
The following observation on February 20 is typical: an adult male and 
a young male (2 years old) sit quietly close together on a high pinnacle 
of the Rancho Grande building; a female arrives and alights 1.5 meters 
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away. Immediately she begins curtsying (a very complicated move- 
ment reaction which will be described later), takes a blade of grass in 
her beak, and approaches the older male with bobbing movements. 
While the young male remains passive, the old one first draws back, then 
also begins curtsying until the female, followed by the gallant, flies to 
the flat roof immediately below. Now the female takes up some small 
particles, possibly pebbles. The old male approaches her from behind 
and, trembling with excitement, feeds her in a symbolized action but 
without uttering a sound; during this ceremony the female stoops a 
little, spreads the tail, and lets her wings hang down as if before cop- 
ulation. From now on, the male does not allow “his’’ female out of 
sight, follows her from stone to stone, from branch to branch, rarely 
sits farther away than one meter, and while sitting on tree tops al- 
ways occupies the higher position, showing his silky brilliance and 
the black mask in the most impressive way. Often both partners sit 
close together for half an hour calling to each other at intervals of 4 
to 6 seconds. 

In the course of this phase, there existed only one movement reac- 
tion, in which the female promptly followed the male. This was a 
formalized act of ‘‘pebble-flicking’’ on the ground, the actual meaning 
of which was not clear to me. It was always initiated by tripping steps 
of the male while he pressed his plumage tightly to the body, stretched 
his neck, and let his head appear extremely flat. 

The partners of an established pair always remain in very close 
contact, although the actual sex functions are still dormant. Knowing 
each other well, they seldom associate with other tersinas. The 
specific menacing position with which they formed their first cere- 
monial contact ceases completely. Several times I had the opportunity 
to observe that an already ‘“‘engaged’’ male sat near, but completely 
indifferent to another pair. 

After pair formation, the birds become much calmer. Very seldom 
one observes that several birds of different sexes are following each 
other, which was a daily occurrence at the time of arrival. Also, 
demonstrations of ‘‘tenderness’”’ exchanged between the partners of one 
pair seem to be much rarer now. 

Territory.—Another great change takes place while definite territo- 
ries are being selected. This is a relatively slow, cumulative process, 
which sometimes occurs with pair formation but as a rule followsit. It 
takes definite shape only shortly before nest-building begins. In 1952 
there was no definite sign of territorial boundaries until March 17. 
Several things may be responsible for the relatively late selection and 
establishment of territory. Among them are the semi-gregarious habits 
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and the fact that the breeding and living biotope and the food biotope 
are very different and lie far apart. Also, the advertising song plays no 
essential part in the breeding habits. 

The quantity, selection, and the relative dimensions of the territories 
are largely correlated with the density of population. General topog- 
raphy, human interference, and the structure of vegetation which have 
produced the almost universal edge effect are primarily responsible 
for the formation of 80 to 90 per cent of the breeding territories 
of the entire population of Tersina viridis in the Parque Nacional. 
They are concentrated along the road. I estimated the number of 
territories on a stretch of 10 kilometers at about 50. Under normal 
conditions we might expect a territory every 200 meters. Only where 
bridges are concentrated do we find more. 

The average extension of the territories along the road is about 50 
by 100 meters. Many of these territories are isolated and do not 
border on others. In and around Rancho Grande, however, we find 
a mosaic of territories with only small intervals between because of 
of the location of favorable nesting sites. Here, six territories were 
concentrated on a stretch of only 300 meters which means that the 
Rancho Grande population is four times denser than that along the 
road. Accordingly, the territories at Rancho Grande were very much 
smaller, the maximum being about 40 by 60 meters and the minimum 
about 15 by 30 meters. Along the road as well as around Rancho 
Grande, we were able to show that population pressure is so strong 
that if the exit of one nesting pair frees a territory it is immediately 
filled by a new pair. 

Undoubtedly the main activity in founding a territory lies with the 
male bird, who is also its sole defender. The basic requirements seem 
to be good visibility, the proximity of at least one suitable nesting site, 
and one or more vantage points. Favorite vantage points are treetops 
with horizontal, sparsely leaved branches, telephone wires, roofs of 
building, etc., from which the territory can be watched and defended. 

The main functions of the territory seem to be: first, to guarantee a 
certain isolation and equal distribution in a given breeding area; 
second, to advertise a nesting site; and third, to protect the nesting 
site. 

All territories have two centers towards which all social activities, 
including defense, are concentrated. ‘The first is the main vantage 
point of the mate, who also “‘represents’’ the territory. This is not 
necessarily situated in the geographical center of the territory, but 
is determined primarily by visibility. The second center is around 
the nest itself. 
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Boundaries are sharply drawn only on the borders of small terri- 
tories. When breeding activities are at their peak during the time of 
building and copulation, the borders are best kept. Later on, a certain 
negligence is observed. 

The territories of old males nearly always occupy the “‘best’’ places 
of a given breeding area. The younger males, whose sexual activity 
begins later, have to content themselves with the rest; but as the 
younger males are always on the defensive, their faithfulness and 
homing faculty are greater. 

In general, no other tersinas are tolerated in an occupied territory, 
but there are many exceptions which will be discussed later. In the 
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female who was dominant over all the other females and probably the 
oldest. Their late departure was due to the fact that they were not 
able to raise any young in spite of three attempts. From his avocado 
tree male one dominated the whole Rancho Grande breeding colony. 
He had another vantage point in common with male two (of territory 
II) on the border of their territories. 

The territory of pair two was the smallest of all; it was squeezed in 
between territories I and III. Male two shared the vantage point on 
the cecropia with male one but preferred his own on the roof of the 
building. Details will be given later. 

Territory III of male three was on the edge of the uninhabited part 
of the building. Male three had his vantage point on a grapefruit 
tree. He had a tendency to enlarge his territory in the direction of the 
avocado tree of male one, who usually scared him away by his presence 
alone. 

The first territory (IV-A) of male four was in a rather unfavorable 
position in the back of the inhabited part of the building. A small 
Casuarina tree served as vantage point for this young, very timid, 
probably two-year-old male. After the first young of pair four had 
flown, the territory (now IV-B) was shifted to the front of the building, 
where a new nest was built in a wall along the road. Here the tele- 
phone wire and a huge Gyranthera tree, 40 meters high, were selected 
as new vantage points by male four. 

The territory of male five was small. It centered around a huge 
Gyranthera tree and a bridge. When the young of pair five were big 
and the boundaries of territory V no longer sharply watched by male 
five (an adult bird), male four enlarged his second territory (IV-B) 
in the direction of territory V without being molested by male five. 
Males four and five used the same tree as a vantage point. 

The territory of male six (found last) was on the edge of second 
growth and virgin wood along the ‘‘water trail’’ east of the building. 
A large, isolated tree left from the virgin forest served as look-out, 
but two successively built nests were actually about 30 meters and 
40 meters, respectively, inside the virgin forest, close to the man-cut 
embankment of the water-trail. 

Co-inhabitants of Territories.—Many other species were found within 
the territories of the tersinas, but with the exception of actual com- 
petitors for nesting-holes, they were in no way molested by the tersinas. 
In fact, the latter never actively associated with other birds. On the 
other hand, their very favorably situated vantage trees also drew many 
other species of birds. Besides many purely accidental meetings 
I observed a kind of rank order. 
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The most prominent vantage point was the avocado tree in territory 
I, standing by itself and offering ideal resting or hunting conditions 
for flycatchers. It had a horizontal twig in its top, which not only 
was the favorite spot of tersina male one, but also attracted quite a 
number of other birds. On this very twig and in the space of a few 
centimeters I observed 21 other species during the breeding season 
(March to July) of tersina pair number one. 

There were only a few birds which did not respect the tersina male 
when he was perched on “his” twig. These birds, which were definite- 
ly dominant over Tersina viridis, were a pair of Tyrannus melancholicus 
(banded), not breeding; a pair of Thraupis episcopus, breeding; and a 
pair of Tachyphonus rufus, breeding. It is interesting to note that all 
these birds are invaders from the tropical belt. If one of these birds 
appeared, tersina male one hopped quickly to another twig near by. 
There was never any fight nor defense observed for this much coveted 
twig. If tersina male one was not present, female one sometimes sat 
on the twig. 

Tersina viridis shows altogether a very conciliatory attitude toward 
other species in and outside the territorial boundaries. Competitive 
fights for favorable nesting sites were observed against the swallow, Py- 
gochelidon cyanoleuca, about 35 to 40 pairs of which breed in the build- 
ing of Rancho Grande, and on one occasion against Philydor rufus. 
The latter fight took place on May 25, 1950, It clearly showed that a 
male tersina does not attack a territorial intruder, but very resolutely 
defends the nest with the young just as colonial breeders do. It must 
be mentioned that Philydor rufus generally digs its own nesting 
burrows in the virgin wood and that it therefore seldom competes 
with Jersina viridis. In the above mentioned instance, a Philydor 
rufus tried with great persistence to enter the nesting hole of a pair 
of tersinas with three young, 6 to 8 days old. During the first stage 
of the struggle, while the female tersina was on the nest and continued 
to feed her young, the fight was conducted by the male, obviously an 
old and experienced bird. His feathers ruffled, bill half open, he stood 
in a defensive position about 50 centimeters from the entrance hole of 
his nest, while the philydor was on the watch one meter in front of 
him, in smooth-feathered position. As soon as the philydor made a 
thrust forward to enter the nesting hole, he was seized by the male 
tersina with beak and claws and both birds rolled to the ground, 
where they soon separated and took up their former positions. This 
was repeated three times during twenty minutes. Then the philydor 
flew away. 

The ‘‘Curtsy Reaction.’’—When dealing with or fighting against 
other birds, the tersinas never showed a fundamentally different 
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bearing from other passerine birds. However, their own social code 
consists of a series of unique and rather eccentric movements and posi- 
tions which completely dominate the social behavior in both sexes. 
I have called this innate, stereotyped, and rather complex signal code 
the ‘‘curtsy reaction.” 

Though this curtsy reaction seems to have a multitude of different 
meanings, which we will analyze later, it seems that in all cases the 
bird “enjoys” it. Undoubtedly it is correlated with sex functions and 
is intensified with age. Basically it may be interpreted as “play,” 
in the strictest sense of the word, a self regulating reaction completely 
forming its own object. In principle it reminded me of the social 
dances of some Rallidae like Porphyrula martinica, or the vocal mass 
tumults of some Cracidae like Ortalis ruficauda. It may therefore 
also be classified as a surplus or extravagant reaction common among 
tropical birds and mammals. 

The curtsy reaction involves more than one individual and is 
released either by sight or movement if two or more adult birds are 
together. It follows the avalanche principle, oftentimes “‘infecting”’ 
a whole group to participate in an orgiastic mass ecstasy of stereo- 
typed movements. It has a blind reflex character without restraint 
or interruption and is often continued long after the original stimulus 
has assed. 

In its most common form, the curtsy reaction begins with a pose of 
“boasting.” The two or more partners gr opponents face each other. 
All feathers are tightly appressed, the flat head is lifted, the wing tips 
hang down, the wings and tail sometimes tremble. Then a very 
characteristic and sprightly bobbing movement begins. From a 
distance it looks as though the birds are in mechanical contact with 
each other. The low bow of one bird almost exactly corresponds to 
the greatest erectness of the other. 

During the first phase, the bow, wings and tail hang down, legs are 
bent, and the head is the lowest part of the deeply bent body. This 
movement is comparatively slow. 

The second phase consists of a sudden upward jerk of the entire 
body which is then kept in a very stiff, almost vertical position. The 
head, now the highest part, is thrust backward, the beak directed 
upward. Though the bill may be half-open, I never heard a sound 
uttered during the whole procedure. 

This mutual up-and-down movement may be repeated 20, 50,and up 
to 300 times, depending on the stimulus and the accumulated excite- 
ment. It is sometimes accompanied by bouncing hops through the 
horizontal branches of cecropia trees, the birds gamboling, chasing, 
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and fencing with each other. During this rapid give and take, it is 
also a common practice to attempt to perch higher than the others’ 
heads in order to gain advantage; but generally the birds do not strike 
against each other’s bodies. 

The whole curtsy reaction seems to be superimposed on a great many 
social and emotional actions. I was unable to differentiate the 
various components of this dominant reaction. We will therefore 
limit ourselves to enumerating only the most important stimuli which 
in the course of the entire breeding season automatically release the 
curtsy reaction. 

During the initial phase of pair formation, when the birds do not 
yet “know” each other, both sex partners often curtsy in an almost 
hostile attitude. The curtsy is a display which is used under a variety 
of situations, such as “impressing each other,’”’ courting, display, 
challenge, and defense. After the partners are once accustomed to 
each other’s presence, the action ceases completely. 

The arrival of one or more strange males in a territory releases the 
action almost automatically. After the ‘‘owner’’ of the territory has 
chased the intruder in circles around and out of his territory, he 
immediately ceases curtsying and returns to his vantage point. Also, 
the sudden appearance of a known bird frees the curtsy reaction, 
which stops as soon as the unexpected visitor is recognized. 

Among neighboring males, territorial defense curtsying is often 
observed, especially during the daily activity hours. This is par- 
ticularly true if territories are small and boundaries sharply drawn. 
The male in whose territory the curtsy duel is fought generally “wins.” 

Although most pairs of the Rancho Grande breeding community 
lived in harmony, the potential preparedness for defense curtsying 
among adult males was maintained until the end of the breeding 
season. It seems to be weakest during the time of incubation. 

With the exception of the already described ‘‘first meetings” of 
still sexually inactive males and females, the curtsy reaction is generally 
only performed by birds of the same sex. Males will then only curtsy 
with, or against, other males. This unisexual relationship also 
inhibits the increase of the reaction when two males curtsy in the 
presence of females. ‘The females curtsy much less. When present, 
they act as onlookers. Females have a tendency to trespass terri- 
torial boundaries, and as they are frequently followed by their males, 
they give direct cause to territorial defense curtsying. 

The oldest and most quarrelsome female of the whole Rancho 
Grande breeding community (female one) was the only one which often 
curtsied against other females. On March 25, when female two flew 
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close to the prospective nesting site of female one, the latter attacked 
female two, curtsying exactly like a male. Then she clawed female 
two and drove her away. On April 30, after the young had hatched, 
female one again ‘‘attacked’’ female two in the same manner. When 
female two did not respond, female one approached her neighbor to 
within 3 to 4 centimeters and curtsied about 150 times at this close 
distance before the completely inactive female two. In doing so, 
female one many times retched food out of her bulging throat sac and 
afterwards swallowed. it. On this occasion both females neglected 
their young for about two hours. 

When old males are present, the young ones usually try to escape. 
Only in exceptional cases (to be described later) did I see young males 
engaged in territorial curtsy duels. Instead of participating in the 
curtsy activities of older males, they more frequently sang within the 
boundaries of their territories. 

There is a possibility that in the evolution of the social life of ter- 
sinas, the curtsy reaction was substituted for the original song per- 
formance still maintained by young birds. 

Very often the curtsy reaction culminates in a real mass ecstasy. 
We have mentioned before that neighboring birds know and, according 
to their rank order, also respect each other, at least under normal 
circumstances. As by nature tersinas are sociable, the territorial 
fights are rare after the rank order is once settled. The males, some- 
times with their females, meet regularly during the activity hours. It 
was thus not uncommon to see several pairs peacefully sitting together 
in the same tree. This was mostly on the avocado in territory I, or 
the cecropia between territories land II. Then, without any apparent 
reason, the whole group began curtsying in a frantic display. Some- 
times, especially before nest-building time, but also even during 
incubation and feeding intervals, the females were infected to such 
an extent that they neglected their young for hours. 

The young males of the Rancho Grande community generally did 
not participate in these mass curtsy dances. One exception, however, 
was noted on April 1, 1952, when nest-building began. That day, 
at 8 a.m., young male four and female four joined in an orgiastic mass 
dance conducted by twelve birds in the highest branches of a giant 
Gyranthera caribensis tree in front of the Rancho Grande building. 

Mass curtsying often takes place in the early morning hours, after 
the males have arrived from their roosting places. Even when young 
were in the nest, adult males rather preferred their mass curtsy plays 
to feeding their young. Only when temperatures fell to 15° C., all 
curtsying activities stopped. This activity had a new climax in the 
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beginning of June, after the broods were independent and many 
strangers arrived in the Rancho Grande community. 

Mass Insect Catching.—Here we must also mention another activity 
of equally strong social character. Between the sixth and the four- 
teenth day after hatching, when insects were fed to the young, mass in- 
sect catching was almost completely substituted for the customary 
curtsy plays. The main difference seemed to be that the instinct for 
curtsy play was now overcome by the brood-rearing instinct. Indepen- 
dent of sex and age, all birds of the Rancho Grande community actu- 
ally took part in these mass foragings, which seemed at the same time 
to be first indications of a gradual transition from breeding behavior 
to post-breeding flocking behavior. 

Late every afternoon, the adult tersina population of Rancho Grande 
gathered in the tops of the casuarina trees belonging to territory III 
to catch insects for their young. ‘There was a continuous coming and 
going between the nests and these trees. The strong social character 
of this action was accentuated by the fact that all birds remained in 
a flock even when moving to other tree tops. The main activity was 
always in one tree, often together with pairs of Thraupis palmarum, 
Thraupis episcopus, Tangara heinet, Tyrannus melancholicus,and Myio- 
zetetes similis. Unlike the tersinas, the latter birds often changed trees. 
They were never molested by the tersinas, and vice versa. 

This social insect-catching was done in the same manner as fly- 
catchers do. The individual bird rose from 3 to 10 meters above the 
tree, often caught one, two, or three insects, and then went back to 
his starting point. The females were more agile and more dexterous. 
Usually they returned to their branches in beautiful glides, with tails 
spread fanlike. The old males were still partly governed by the 
curtsy instinct. This was obvious when an old male returned to a 
branch which had meanwhile been occupied by another old male. 
Still in flight, he began to curtsy (never observed on any other occa- 
sion), performing swinging, awkward-looking up and down movements 
before perching. Once he was perched, however, the curtsy move- 
ments were not continued. 

Experiments with Mounted Birds.—With respect to sight recognition, 
fright and defense reaction, and individual behavior, many experiments 
with mounted birds were conducted. 

For this purpose, mounted tersinas, males and females, a male of 
Chlorophanes spiza (a bird which to the human eye resembles the male 
tersina in the wild), a bat falcon (Falco albigularis), two small hawks 
(Accipiter erythronemius and Micrastur ruficollis), and two owls (Bubo 
virgintanus and Ciccaba virgata) were fastened to long poles so that 
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they could be easily shifted from one place to another. The results 
follow. 

The mounted tersinas were specifically recognized at a distance of 
at least 150 meters. ‘They were treated by the live birds exactly as 
if they also were alive. The mounted males were more quickly 
recognized than the mounted females. 

As could be expected, a confusion with Chlorophanes opie never took 
place. Also no attention was paid to the mounted Chlorophanes when 
it was put close to the nesting holes. It was “‘nonexistent” to the 
tersinas. 

The owls were neither feared nor attacked. There was a certain 
uneasiness shown (especially by timid pair three and young male four) 
but feeding activity was not interrupted, even when the mounted owls 
were exhibited three or four meters away from the nest entrances. 
This apparent ignoring of the owls may be explained by the fact that 
tersinas are strictly diurnal birds, going to roost by early twilight, 
and most owls of the Rancho Grande region feed almost exclusively 
on insects and land-crabs. 

The sight of the hawks excited the tersinas to such an extent that 
they interrupted the feeding of their young if the hawks were put close 
to their nests. But actual fear was not demonstrated. Both hawks 
are quite rare birds and are seldom seen in high trees. 

The only bird of prey specifically recognized and really feared was 
the bat falcon. When the mounted falcon was exhibited, no tersina 
dared to come close and none entered its nest. If the falcon and an 
owl were exhibited together and the falcon then taken away, the 
tersinas immediately began feeding again. The bat falcon is (with 
the exception of the true eagles and the rare North American Falco 
peregrinus) the only “‘noble’’ predator of the Parque Nacional which 
hunts above and in the tree tops and has a predilection for small birds. 

Reactions to mounted tersinas were in no way uniform. Male one, 
the leading male of the whole breeding community, did not attack the 
mounted male. After he became accustomed to the latter, he treated 
it in just as ‘‘friendly’’ a manner as he treated the males when 
they came as visitors into his territory. Several times he tried to 
induce the mounted bird to join in the curtsy play. Female one, 
however, was very aggressive; she attacked the mounted female many 
times, but paid no attention to the mounted male. The most interest- 
ing experiment with pair one was as follows: two mounted birds were 
fastened two meters away from the nesting hole; female one was on 
her nest and male one on his perch on the avocado tree. Male one 
immediately approached to 20 centimeters from the mounted male 
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and began curtsying. ‘This attracted male and female two and male 
and female three. All of them alighted close to the curtsying male 
one. ‘Then female one came out of her nest and all three males began 
a frantic curtsy dance on the ground. The mounted male which had 
orginally stimulated the action was not given any more heed. Only 
female one did not join the orgiastic dance but with long bouncing 
hops, attacked the two living females and the mounted one with the 
obvious aim of driving them away from her nesting site. 

Pair two, whose territory was squeezed in between territory I and 
territory III, was undoubtedly the most aggressive and therefore also 
rendered excellent results in these experiments. On May 7, at 11 a.m., 
the mounted birds were fastened to two poles five meters long. They 
were put three meters apart, to right and left of the nesting hole of 
pair two. Male one and male two alighted on the wall above nest 
two and began curtsying to each other in the usual “‘friendly’’ manner. 
Male one then flew away showing no further interest. Shortly after- 
wards, male two and female two alighted about one meter from the 
mounted male. Male two immediately began to curtsy before the 
mounted male but paid no attention to the mounted female. The 
latter was then slowly brought to a distance of only five centimeters 
from curtsying male two, yet male two showed no reaction. The 
mounted female was then put back in its original place. As soon 
as the mounted female ‘‘passed’”’ the nesting hole, female two attacked 
the mounted female and curtsied about fifty times before it. Then 
female two calmed down and sat for about 20 minutes at a distance 
of 50 centimeters from the mounted female. After this, female 
two flew away and fed her young. Meanwhile male two had 
entered into the second phase of his attack. In full fighting rage he 
hovered around the head of the mounted male and tried to alight on 
its back. During the third phase, which lasted 47 minutes, male two 
threw himself on the mounted male, sat on its back or head, wildly 
picking at its eyes, head, and neck and trying to strangle it. While 
frantically beating his wings, he also regurgitated a pulp of insects 
and swallowed plucked feathers of the mounted bird. This he 
repeated about 10 to 12 times, and the mounted male was slowly 
torn to pieces. Next, the pole with both the mounted male and the 
vigorously fighting male two sitting on top of it, was carried to the 
nest hole and the mounted bird slowly pushed into it. As male two 
seemed to be only interested in fighting his ‘‘opponent,’’ which had 
already lost a wing, not the slightest change in behavior was noticed. 
Female two made no attempt to defend the nest against the “‘foreign 
male.’ She sat passively on one of the iron girders and observed the 
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fight. The mounted female was then put close to the nest. Immedi- 
ately female two attacked ‘‘her’’ furiously. She also alighted on top 
of the mounted female and tried to strangle it. After this, both 
mounted birds with both live birds still sitting on top of them were 
carried in the direction of territory III. As soon as the inner border 
was passed, they flew back into their own territory, catching insects 
on the way, and the female started feeding her young again. Then 
the mounted birds were stationed on the border. About 15 minutes 
later, male three arrived and without passing the border instantly 
began curtsying before the mounted male. Male two and female 
two saw it and immediately renewed their attacks from their side. 
It is a very instructive sight to see both males fighting the same male 
“intruder” from their own ground and territories. Female two of 
course only fought the mounted female. Then, male two and female 
two again pitched onto the mounted birds and male three soon with- 
drew to the center of his territory. 

Similar experiments were repeated on different days. The results 
were the same. Though the mounted birds soon looked very shabby 
and had to be stitched together, the tersinas always attacked them 
as though they were live birds. 

Both male three and female three were very timid. While female 
three showed only fear and never attacked, even if the mounted 
female was put close to her nest, male three fought in a rather irresolute 
way and often merely watched attentively. Only if the mounted 
male was put in “his” grapefruit tree, the look-out center of his 
territory, he attacked courageously, sitting on the mounted bird in 
the same way as male two. On May 8, male three even tore a wing 
off the mounted male, swallowed feathers, and immediately efter his 
“‘victory’’ fed insects to his female, who sat beside him on a grapefruit 
tree. 

Male four and female four reacted very similarly. They were even 
more timid than pair three and often completely indifferent to the 
mounted birds. When the mounted male was put in the casuarina 
tree of male four, the latter continued feeding his young. Only once 
he tried to curtsy in a very awkward way before the mounted male. 
Evidently the instinct for territorial defense is little developed in 
younger birds. 

Selection of Nesting Site—Though I had the strong impression that 
old females like female one sometimes actively search for old nesting 
sites of the year before, there is no doubt that the primary selection 
is done by the male. This “‘searching’’ begins at least 8 to 12 days 
before the actual nest is built. In 1950, the searching time was April 
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1 to 10; in 1951, April 8 to 15; in 1952, March 23 to 31. No difference 
in time was observed between the population at Rancho Grande 
(1,000 meters) and that of the deciduous forest at 500 meters. This 
may be due to the fact that the main climatic changes which bring 
about the end of the dry and the beginning of the wet season affect 
both altitudinal belts, not only at practically the same time, but also 
in a very similar way. 

Usually the male flies close to the prospective nesting site and the 
female follows him closely. During the entire breeding season, this 
is one of the few occasions when the female willingly follows the male. 
The female then sits quietly, sometimes calling at short intervals and 
watching attentively all movements of the male. The male is very 
active. Seemingly attracted by all dark objects, he hovers restlessly 
from one hole, burrow, or cavity to the next. Sometimes he also 
flies in spirals and circles in a kind of symbolic dance, which reminded 
me of a hummingbird flying from flower to flower. During the first 
days, there is no system in this hovering dance. The male seems 
only trying to awaken the interest of the female for a general place 
but not for a definite hole or burrow. The male often alights near 
the female and sings. During the next phase of ‘‘demonstration,”’ 
the male takes up blades of grass or other light-colored material such 
as the inner bark of Cecropia or Miconia and sings a soft, muted song, 
holding the material in his bill. From this time on, the female be- 
comes interested too. Often she follows the male and hovers in the 
same way he does. ‘Then the male enters a hole with the material in 
his bill and after a few seconds looks out again, displaying fully his 
gorgeous plumage. 

To the human eye, the effect of this peculiar signal is that of a 
“‘target”’: the center consists of the much distended velvet-black mask, 
surrounded by a turquoise ring, which with every turn and movement 
changes its vivid iridescent color from green to deep blue. The outer 
ring of the target is formed by the black of the entrance hole itself. 
Often I had the strong impression that the black-mask-signal not 
only released the ‘‘enter-the-black-hole”’ reaction, but also produced 
an association which led the female to search from now on for black 
holes herself. 

The fact that young males lack the black mask has certainly selective 
importance in that it minimizes their chances for propagation. 
Through the “‘black-mask-effect,”” the male “‘invites’”’ the female to 
search too, which she always does in a much more particular way than 
the male. As soon as she finds a nesting hole to her liking, she usually 
occupies it without further searching. Independently of the fact that 
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the female may already have selected a nesting hole, the ‘‘searching”’ 
and “demonstration” instincts in the male continue in a rather 
undecided and playful way for many days, at least until the actual 
nest-building begins. There is, of course, considerable individual 
variation. One case was observed (pair two) in which the male and 
female first occupied different holes in close proximity until the time 
when actual nest-building began. Only then did the male change over 
to the hole of the female. 

Conditions of Nesting Site-——Contrary to most statements, the 
tersinas of the Parque Nacional never selected holes in trees as breed- 
ing places. They invariably bred in cliffs, earth walls, road-cuts, or 
stone walls or under bridges. Of 28 nests observed during three years, 
I found only three constructed under completely natural conditions. 
Two of these were in cliffs and one in an earth wall caused by a land- 
slide. Four more nests were in earth banks, five under bridges, and 
sixteen others in man-made perpendicular walls. The height from the 
ground seems to be of no importance; it varied between | and 3 meters. 
The nests constructed under natural conditions were found between 
50 and 70 centimeters inside the tunnels; the majority of the other 
nests were found 1 to 2 meters deep, varying according to the depth 
of the hole. One nest was found only 5 centimeters from the 
entrance, the deepest was 2.3 meters from the entrance. 

The natural nesting hole in the vertical earth wall beside a small 
stream was surrounded by about ten half-finished earth tunnels, which 
seemed to have been dug out by the tersinas themselves (see plate 16). 
In another case, the burrow was obviously constructed by Philydor 
rufus. 

The diameters of the entrance holes of natural nests were between 6 
and 10 centimeters; the entrances of the artificial holes showed much 
variation. Usually they were rectangular or square, and measured 
about 20 by 25 or 20 by 20 centimeters. With very few exceptions, 
the actual nests were built at the back of the holes or the straight 
burrows. The entrances of the nests were never camouflaged. In 
one case, an occupied nest of the tropical Turdus leucomelas was only 
50 to 60 centimeters from the entrance to a tersina nest. The two 
species in no way disturbed each other. 

Before the arrival of the tersinas in 1952, we constructed about 20 
wooden nest-boxes and hung them close to the nesting sites of the 
previous year. Not one was used. The tersinas definitely preferred 
the deep holes in the stone walls. 

Two out of three pairs which built second (or third) nests showed a 
tendency to choose more open, drier, sunnier nesting sites than those 
used for their first nests. 
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They moved from the shadier and damper back of the building to 
the sunnier front. This was apparently due to the very much heavier 
rainfall in June and July. 

Nest-butlding.—Although in 1950 and 1951 no exact observations 
were made, it was impressive to see that after the very dry ‘‘dry 
season’’ of 1952, nest-building began rather “‘explosively’’ after the 
first rains. This applied not only to the entire tersina population of 
the Parque Nacional, regardless of biotopes and altitudes, but also to a 
great number of other species of passerine and non-passerine birds. 

Of nine pairs of tersina whose nest-building activities were under 
observation, four began to build their nests on April 1 and 2: one and 
two days, respectively, after the first rains had fallen. Three of these 
nests were at about 500 meters and the rest between 900 and 1100 
meters. However, accurate nest-building observations were only 
made with pairs one, two, and three at Rancho Grande. All three 
nests were situated in holes in the wall of the unfinished part of the 
building, and all three could be watched from one observation point, 
as the greatest distance between them was only 45 meters. The 
entrance of nest one could not be seen, as it was situated between two 
dark walls; the entrances of nests two and three, however, were 
plainly visible. There were iron girders before each nest, and these 
were favorite resting places on which the birds could be observed very 
closely. The progress of nest construction was observed with the 
help of flashlights. 

Nest one was begun April 1 and finished on April 6 (six days); 81 
construction trips of the female were observed. About 60 of these 
trips were concentrated in the first four days. During nest-building, 
the male sat singing or watching on the wall above the nest. Further 
activities of the male will be described later. 

Nest two was begun on April 2 and finished on April 8 (seven days). 
Female two was a rather slow builder; only 54 construction trips were 
observed, about 30 of which were made in the first three days. Both 
male two and female two used to sit for hours on iron girders watching 
their nesting site during intervals between construction trips. 

Nest three was begun on April 9 and finished on April 13 (five days); 
62 construction trips of female three were observed, about two-thirds 
of them also concentrated in the first 3 days. 

Though one sometimes gained the impression that the males also 
were taking an active part in nest construction, the main work was 
done by the females. The male’s part was that of a stimulator or 
instigator rather than one of active cooperation. All the males’ 
activities during nest-building seem playful compared with the 
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strongly directed activities of the females. The females were also 
more secretive and cautious during nest-building, whereas the males 
were tame and even heedless. In spite of the fact that the ‘“‘searching”’ 
instincts of the males had not yet completely died away, the females 
played the leading rdles. 

The average nest-building day passed as follows: 6 to 6:30 a.m., 
first the male, then the female, arrive in territory. They sit close to 
nesting site; at short intervals, the male sings or both call to each other. 
After half an hour or a little longer, the female flies away to collect 
nesting material. The male follows. 

Material is collected in the immediate neighborhood of the nesting 
site (within 10 to 60 meters), mostly in second-growth behind the 
Rancho Grande building, but sometimes also in empty rooms. No 
great stress is laid on the selection of any special material. 

On April 2, a voluminous, ball-shaped nest of Pachyramphus rufus 
of the year before was looted and systematically taken to pieces 
between 7 and 9 a.m. The following birds, which were all simultane- 
ously constructing their nests, took part: Tersina viridis, female one, 
male one, and female two; Pachyramphus rufus, female; and Myiarchus 
tuberculifer, sex undetermined. 

After each 5 to 10 minutes, the female generally returns, closely 
followed by her mate. She usually carries a thick bundle of loose, 
dry material and, often without alighting, flies directly and very 
rapidly into the nesting hole where she remains from 2 to 3 minutes. 

The male generally carries ‘‘blind’’ material. Very often this 
consists of green blades of grass, flowers, umbels, little sticks, etc., all 
material which is not, or only very rarely, used for construction. The 
male then either sits before the entrance to the nest and sings with his 
‘“‘show’’ material in his beak, or enters the nest and comes out again 
still carrying the material. Seldom does he leave it inside the hole. 
Often he lets it fall. Sometimes he carries it to another hole and 
leaves it there. All this is done without system. The female leaves 
the nest like a flash, always using the same route, and the male immedi- 
ately follows her, often still carrying ‘“‘his’’ material in his beak. In 
nearly all construction trips to and from the nest, the male is the 
faithful and ever playful companion of the industrious female. 
Though the male does not share the “‘work,’”’ he nevertheless is always 
active. Often, when the female rests between construction trips, the 
male flies back and forth to the nest carrying blind material or singing. 
All this activity may lead to the false conclusion that the male is even 
busier in construction work than the female. 

The nest-building activity usually continues until 9:30 or 10 a.m. 
Then both birds leave the territory (male following the female) for 
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foraging. Half an hour later construction work is resumed and 
continued till noon or, during the first days, even up to 2 p.m. Con- 
struction activity during the afternoon, 3 to 5 p.m., was only observed 
on the first, second, and third days. At most, 3 or 4 trips were made 
during these two hours. 

In the course of the last two days of construction, quantities of fine 
black palm fibers are carried in. At this time, the female remains in 
the nest for 3 to 5 minutes; the weaving and cushioning with the fine 
inner lining apparently takes more time than the rough construction 
of the base. 

Until the whole nest is finished, the male still brings blind material, 
particularly of light color. 

Generally the tersinas accustom themselves quickly to the presence 
of humans in the neighborhood of their nests. When illuminated 
with flash lights in their nests, they usually make no attempt to escape, 
but remain completely still. Only one of the ‘natural’ nests (5) was 
deserted after inspection, probably because some loose earth had fallen 
on it and partly covered the burrow. 

Exceptional Observations during Nest-building Time.—April 1, 1952: 
9 a. m., male one passes real construction material (inner bark) to 
female one on iron girder. Female one enters with material and 
obviously uses it for construction. Construction activity is continued 
in spite of heavy fog. 

April 2: 7:29 a.m., male two enters nesting hole first, female two 
follows one minute later, both carry material. 7:33 a.m., both come 
out without material. Then male two catches insects and feeds them 
to female two. 

April 3: 10:22 a.m., first female two, then male two, both with mate- 
rial, enter their hole. They remain inside six minutes, and I hear loud 
twittering several times. No other such observation was made. 

April 4: 8 a.m., an unknown female arrives. Immediately pair one 
and pair two interrupt their construction activity and, curtsying, 
drive the strange female away. 9:23 a.m., male two ‘‘demonstrates,” 
with black-mask-effect, in one of the neighboring holes. Female two 
leaves her construction material and “‘blindly’’ follows the male. 10 
a.m., male two seems to carry material only if female two sees it. He 
still has the custom of “hovering” and ‘‘demonstrating’’ before other 
holes. 5:58 p.m., male one still demonstrates at this unusual hour; 
female one is absent. 

April 6: 8:20 a.m., after finishing her own nest, female one ‘‘visits’’ 
the nesting hole of female two. While female one enters, female two 
waits quietly outside showing no excitement whatever. After female 
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one comes out again, female two curtsies four or five times and drives 
female one back to her own territory. 

Consistency of Nests.—The nests of tersinas are loosely constructed, 
rather shallow cups with irregular, not circular, bases. They are 
always sufficiently cohesive to be removed from the holes in their 
original form. They are composed of two layers. The outer is 
roughly built and of light color. It reaches to the upper rim of the 
nest, where it is 3 to 4 times thicker than in the center of the nest. 
This layer consists of vines, creepers, moss, and especially the inner 
bark and the cambium of various light-wooded trees. The finely 
interlaced inner layer is a rather compact fabric of tiny palm fibers, 
which resemble roots. ‘Though the material used in the outer layer is 
subject to great variation according to altitude, climate, biotope, etc., 
that used in the inner layer always appears to be the same. 

Old nests do not, as a rule, serve as bases for new ones. Only one 
exception was found at the lower limit of distribution (500 meters) 
where favorable nesting sites were rare. 

The nests show marked differences in shape, size, and weight, 
apparently an adaptation to differences in the altitudinal levels (500 to 
1,000 meters), with their different climates. This is clearly shown 
in the following table: 


WEIGHTS (IN GRAMS) AND MEASUREMENTS (IN MILLIMETERS) OF TERSINA NESTS 
BUILT IN APRIL, 1952, AT DIFFERENT ALTITUDES AND UNDER DIFFERENT 
CLIMATIC CONDITIONS 
500 meters, deciduous forest 
Average yearly temperature +24° C. Average yearly rainfall + 1,000 mm. 
Weight! Circumference Diameter Height (rim) Depth of cup 
5.0 28 12 2.5 
55 29 10 3.3 
6.7 31 10 4.0 
1.0 35 10 4.5 
1,000 meters, Rancho Grande 
Average yearly temperature +18° C. Average yearly rainfall +1,800 mm, 
Weight Circumference Diameter Height (rim) Depth of cup 
8 39 13 5 3.0 
13 45 14 $ 3.0 
26 38 13 5 3.6 
14.6 37 12 6 4.0 
1 All weights are taken of the dry material. 
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The following table gives us weights (in grams) and measurements 
(in millimeters) of first, second, and, in one case (pair one), third nests 
of the same breeding pairs at Rancho Grande in different months and 
under different climatic conditions. 
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Pair one Pair two Pair four Pair five 

April May June April June April June April June 

mest mest mest nest mest mest nest nest nest 

Weight 8 22 25 13 22 26 40 14.6 34.5 
Circumference 39 41 45 45 54 38 55 37 41 
Diameter 13 14 14 14 16 13 18 12 14 
Height § 5 7 5 6 5 7 6 7 
Depth of cup 3 3 3 3 2 23 @ + 3 


At low elevations (between 500 and 600 meters), the nests of tersinas 
and their cushioning are much more uniform than the nests of Rancho 
Grande. The rim is always intricately interwoven with the outer 
layer. This consists of pieces of bark and macerated wood of dead 
dicotyledonous trees (15 to 20 cm. long and 2 cm. broad); strongly 
macerated wood of monocotyledonous trees (12 to 18 cm. long and 
2 cm. broad); strips of macerated palm wood (10 cm. long and 
1 cm. broad); grass stalks, grass blades (Panicum maximum), wool 
of silk-cotton tree (Ceiba pentandra); much-twisted tendrils of Cu- 
curbitaceae (20 to 30 cm. long), sometimes also skins of ameiva 
lizards and feathers of doves (Leptotila verreauxt). All nests at low 
elevations are transparent in the center. In the nests at Rancho 
Grande (1,000 meters), there is much greater variation in size, shape, 
and choice of materials. The base is extraordinarily heavy, and not 
only is three to four times thicker than those of nests at lower altitudes, 
but often has no definite shape and structure. No nests here are 
transparent in the center. The construction is untidy with a great 
assortment of material, such as liverworts (Hepaticae, Jungerman- 
niales), lichens, many mosses, whole wisps of dried Panicum maximum, 
clusters of Panicum roots with stalks (25 cm. long, 3 to 4 gms. in 
weight), xylem and macerated leaves of dicotyledonous trees, twigs of 
Casuarina (nest four completely built of this material), chicken feath- 
ers, and feathers of swallows (Pygochelidon cyanoleuca). ‘The outer 
layer is always thicker than the inner layer. In two cases the inner 
layer of black palm fibers was almost entirely lacking. The second 
nest of pair four consisted only of very dirty creepers, tendrils (30 cm. 
long) of Vitaceae, with a little moss as the inner lining. 

In summary, the nests at lower elevations and those made during 
the drier months are lighter, smaller, and much less massive than those 
at higher elevations and those made during the wetter months. This 
is undoubtedly a direct adaptation to climatic differences. 

Mating.—With the exception of pair three, where a copulation was 
observed on the fifth day of nest-building, mating generally begins 
only after the nests are completed. According to my observations, 
the mating period lasts about 4to6days. During this time both males 
and females are extremely shy. Though the nests are rarely visited, 
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the males sing more than during nest-building time. Males and 
females are nearly always seen together. No mass curtsy dances were 
observed. Both partners seem to be more closely attached to each 
other than during any other time of the breeding season. The males 
always follow the females. Frequently the birds were seen in their 
territories even between 1 and 3 p.m. 

Copulation was observed only inside the territories, mostly on 
vantage points, as in tree tops, the flat roof, and iron girders. ‘The 
usual time for copulation is between 7 and 11 a.m.; only one copulation 
was observed between 4 and 5 p.m. 

The act is often inaugurated by ceremonial play on a flat surface, 
either on the ground or on a roof. With drooping wings, the male 
hops toward the female either from behind or from the side; then he 
opens his bill widely as if yawning and regurgitates fruit or insect 
pulp. The black mask is ruffled. Then, wings still drooping and tail 
tilted, he trips closer and feeds the female from behind over her back. 
While receiving the food, the female bends her head back and sits com- 
pletely still. Then she gives the food back to the male. This latter 
act is often more conspicuous than the reception of the food; one 
sometimes has the impression that the female is actually feeding the 
male. Copulation either takes place immediately after the feeding 
ceremony, or the female flies a short distance with slowly flapping 
wings, male following in the same butterfly-like manner, uttering 
thin twittering notes. 

During copulation, the female crouches down, flapping her wings; 
the male, also flapping his wings, covers her for 2 to 3 seconds. Trilling 
mouse-like notes are uttered. Most copulations are single acts, al- 
though in one case, I observed it repeated four times. After copula- 
tion both birds often sit close together for 15 minutes to half an hour. 
In one exceptional instance (pair one), the male flew into the nest and 
was immediately followed by the female. Both birds stayed inside for 
six minutes. 

Egg-laying.—The span of time between the conclusion of the con- 
struction of the nest and the laying of the first egg varied with the 
different pairs from four to seven days. The daily examination of 
nests was accomplished with the help of hooked wires, with which the 
nests could be cautiously lifted in the rear to permit inspection. 

During egg-laying, the behavior of the birds changed again. The 
males, with the exception of male three, became quite indifferent to the 
females, and mass curtsy plays were common during the activity 
hours. 

With male one, the nest-searching instinct cropped out again for one 
or two days. Again he hovered from one dark hole to the next, often 
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sitting in front of one peering about, as though waiting for his (or 
another) female to be attracted. He also showed the mask effect 
and ‘“‘demonstrated’’ with a blade of grass in his beak, sang a soft, 
muted song, and tried to copulate again, which the female did not 
permit. At this time, female one showed no interest in her male. 
After the laying of the first egg, male one sat on guard on an iron 
girder while his female was in the nest. 

The females were usually seen alone during egg-laying time. They 
spent large parts of the forenoon sitting quietly near their nests. 
They lost their suspiciousness and could be approached very closely. 

Several times in the afternoon hours, I observed males and females 
together on the flat roof of the Rancho Grande building. The females 
were then busily picking small particles from the cement walls. Male 
and female three were often seen together on their grapefruit tree 
during activity hours. All males and all females still roosted outside 
of their territories. 

With the exception of female one (who laid two eggs in the first, 
three in the second, and only one in the third clutch), all females laid 
three eggs (14 records of different nests). The eggs are porcelain- 
white in color. The shells are very thin; seen against the light, the 
yolk is visible, giving a suffusion of light orange in the center 
of the fresh egg. ‘The variation in shape and measurement of the 
eggs is considerable. One egg from 500 meters measured 21 X 14 
mm. and weighed 1.75 gm. Four from Rancho Grande measured 
22 X 16.5,23 X 15,20 * 15, and 20 X 14.5mm. The last two were 
in the same clutch. The first two weighed 2.7 and 2.9 gm., respectively. 

The great majority, if not all, eggs are laid between 7 and 9 a.m. 
For the purpose, the female remains in the nest for about one to one 
and one half hours. However before laying her first egg, female three 
entered the nest at 6:10 in the afternoon and stayed in the nest until 
9:40 the following morning. ‘The span of time between the laying of 
the different eggs varies individually. Females one and two laid theirs 
on consecutive days, with 23 to 26 hours between eggs. The ob- 
viously younger females three and four laid their eggs every second 
day. 

Incubation.—The eggs were incubated between 80 and 92 per cent 
of the entire time, a very high percentage. The period of incubation 
varies between 13 and 17 days; the average seems to be 15 days. In 
most cases, incubation begins after the laying of the first egg. From 
this time on, the females remain overnight in their nests and only the 
males leave the territories. The only exception observed was female 
three, who spent the night outside the nest after the third egg was 
laid. 
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From the first to the fourth day, the females leave the nest four to 
six times a day. From the fifth to the thirteenth day, the females sit 
nearly all day, leaving the nest only for two intervals of varying 
length. And from the fourteenth to the sixteenth day, the females 
leave their nests three to five times a day. 

All females sit especially close during foggy hours, although they 
sometimes leave their nests during even torrential rains. Coming 
back after the rain they are always dry, indicating that they had been 
foraging in another, lower, region, as cloudbursts are often quite local. 

There is great individual variation in the length of the periods 
spent by each female outside her nest. During the main incubation 
period (fifth day to thirteenth day), the female is generally off the nest 
for two short periods each day: a longer one in the forenoon and a 
shorter one in the afternoon, both usually during the common activity 
hours. These are also the only times when the incubating females 
meet with their males. Then they use a very peculiar greeting cere- 
mony, lifting their wings and stretching their legs. Apart from feeding, 
the females use this time mainly for preening. 

Female one had a tendency to leave her nest for 20 to 40 minutes 
between noon and | p.m., with high outside temperatures of 19° to 24° 
C. in April. Otherwise the periods of neglect were correlated with 
the activity hours between 7 and 9 a.m. and 3:30 and 5:30 p.m. 
Female one left her nest for 15 to 50 minutes at a time. She kept the 
same rhythm in June, on her third clutch, when the rains were very 
heavy. However, when outside temperatures dropped to 15° C., 
especially during times of heavy rainfall, she left her nest usually 
between 10 and 11 a.m. and 2 and 3 p.m. During ‘‘cold” nights she 
also slept in her nest with her head under her wing. This was never 
observed with any other female. 

Female two sat very closely and left her nest only for very short 
intervals, usually between 7:30 and 8 a.m. and between 3:15 and 5:30 
p.m. The periods of neglect varied from 20 to 40 minutes in the 
forenoon, and from 10 to 35 minutes in the afternoon. Only on the 
seventh day of incubation, a very sunny day, did female two leave 
her nest between 2 and 3:10 p.m. 

Female three spent more time off her nest than the other two 
females. Though she was very suspicious in the neighborhood of 
her nest, during the entire incubation period she regularly remained 
away from her nest for 60 to 90 minutes between 7 and 9 a.m. and 
again between 3 and 5:30 p.m. 

In contrast to all other pairs, female three and male three kept 
intimate companionship during the period of incubation, the male 
often feeding his female with insects on “‘their’’ grapefruit tree. 
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During incubation, all females were shy and secretive. ‘They 
approached and left the nest rapidly. However, they never appeared 
to be disturbed when examined on their nests with flashlights. 

While incubating, they always assumed an extraordinary flat pos- 
ture, sometimes with the body feathers ruffled and often hanging over 
the rim of the nest. During the day, they sometimes sat sideways, 
but during the night the heads were nearly always directed toward 
the entrance hole. 

The males never enter the nests during the period of incubation, 
and no vocal communications between males and incubating females 
were observed. ‘The general characteristic in male behavior during 
incubation is estrangement from the females and nests. Most males 
behave like ‘‘bachelors.”” They sing and call little. During activity 
hours they occasionally curtsy to each other, but their instinct for terri- 
torial defense is weak. ‘They seldom attack mounted birds and often 
sit quietly together with strangers. When they meet their females, 
they recognize them at once but do not employ the greeting ceremony 
as females do. Usually, they sit together with their females in com- 
plete indifference. Then the females, after preening, fly back to their 
nests; the males do not follow. 

For days in succession, the males is not seen in the neighborhood 
of their nests, and they spend only the activity hours in their terri- 
tories. On foggy mornings, they arrive as late as 8 a.m. 

Individual variation with the males are also considerable. Male 
one used to meet his female quite regularly; male two was the most 
“unfaithful” of them all, often being absent even during the activity 
hours; and male three, as was said before, remained most closely 
attached to his female. Another characteristic of the males during 
incubation seemed to be the change from a diet of fruit to one consist- 
ing mainly of insects. Flycatcher-like insect catching was often 
observed, but only male three fed his female regularly with insects. 
With males one and two, the estrangement ceased on the third or 
second day before the young were hatched. Then they again ap- 
proached their nests, watching in a rather shy way before the entrance. 

Care of Nestlings—The percentage of young which hatched, in the 
nests that I had under close observation and which were not disturbed 
by humans, was nearly 100. I never found an unfertilized egg. With 
the exception of pair one, whose first two nests were raided by rats (the 
third brood of this pair died of starvation), and the second nest of pair 
four, which was disturbed by humans, no losses of eggs or young were 
observed. 

The nestling period lasts 24 days. 
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Though the average outside temperatures at 500 meters were at 
least 6 to 8° C. higher than those of Rancho Grande at 1,000 meters, 
no difference in speed of the development of young was observed. In 
respect to relative growth and to the period of time spent in the nest, 
there was an astonishing conformity of dates. The only noticeable 
difference observed was that the young of the ‘‘lower belt’’ left their 
actual nests one or two days earlier, awaiting feedings halfway between 
the nests and entrance holes. But this was probably due to the fact 
that the lower “‘tropical’’ nests, as we have already stated, were much 
smaller and weaker than the ‘‘subtropical’’ ones. 

No details of the actual hatching process were observed. The 
young usually hatch on two or three consecutive days. This was 
proved directly by numerous daily examinations and indirectly by 
the fact that three eggs of nest 4/2, after 10 to 12 days of incubation, 
contained embryos in very different stages of development (3 mm., 
10 mm., and 15 mm. in length). 

I never found an empty shell. As the males do not enter the nests 
during the time of hatching, they were presumably removed by the 
females. Whether they were swallowed or carried out, I do not 
know. 

Some of the most striking changes in physical growth throughout 
the nestling period may be seen in the following table. 

The most conspicuous characteristics of the newly hatched young 
are their enormous heads, their very thin necks, and their tiny bodies. 
The protuberant nostrils and the traces of the egg tooth are visible 
during the first days. At a distance, the juveniles seem completely 
naked, as the sparse natal down on the head and back is of the same 
yellowish-pink color as the rest of the body, giving the skin a peculiar 
light golden hue. The flat heads look rather deformed because of the 
greatly extended bills, with their conspicuous white corners, contrasting 
with the big protruding eyes. 

Instinctive light reactions of young tersinas from shortly after 
hatching till the third or fourth day are the more interesting as the 
eyes are tightly closed up to the seventh or eighth day after hatching. 
During the first two days, the young respond spontaneously with non- 
directed vertical stretching of the neck and simultaneous bill-opening, 
when stimulated by the beam of a flashlight. These experiments were 
often repeated after watching in complete silence before the nest 
tunnel. On the second day, this reaction was much less pronounced. 
It disappeared on the third or fourth day. 

The first very weak, chiming cries were heard on the second day, 
becoming stronger from day to day thereafter. From the fifteenth 
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day on, they can be heard at a distance of 30 to 40 meters from the 
nest. Under natural conditions, these chirping notes were uttered 
only when the adults were near, or entered the nesting holes, and 
while the young were being fed. The chorus of united voices con- 
tinued for one or two minutes after the adults had entered the nest. 
Even when the adults were away for intervals between feedings, no 
sounds were uttered by the young. When touched or taken out for 
inspection, the young were always silent. 

From the third day on, they usually responded to sounds (chucking 
of tongue) with the same still undirected vertical neck stretching 
and gaping described above. The only differences were that they 
chimed continuously with united voices, flapped the tiny stumps 
of their wings, and described circles by moving their heads and necks 
vigorously. 

From the sixth day on, the stretching and gaping were definitely 
directed toward the light (tunnel entrance). The reaction was easily 
released by sounds, but not by touching the nest. Under the latter 
circumstance, the young pressed themselves flat into the nest cavity, 
showing the first indications of fear. 

From the seventh or eighth day on, the young usually faced the 
entrance, their heads resting on the rim of the nest. Then the white 
corners of the bills and the pinkish throats were clearly visible. Only 
while defecating and at night did the young face in the opposite 
direction. 

From the eighth (in one case seventh) day on, the females did not 
brood at night. This was also the time when the first eye-slits were 
visible. The aquisition of vision is a slow process (see pp. 440-441). 
Between the tenth and twelfth days, the eyes were completely open 
during activity (as when the young were hungry or being fed) but were 
still closed at times of rest. 

Thereafter, many experiments were conducted with pieces of card- 
board of different shapes, paper images of adult birds, and mounted 
tersinas and other birds, including birds of prey. The results showed 
that the juveniles were not able to recognize their own species or the 
birds of prey, they did not respond to motionless objects, and they 
stretched and gaped spontaneously in response to moving objects of 
any sort with simultaneous changes of light intensity. 

From the tenth day on, the young began to clean and scratch them- 
selves. 

From the fourteenth day on, they had a tendency to leave the nest 
during the day to meet the feeding parents halfway between the nest 
and the tunnel entrance. During the night, they gathered again in 
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the nest, and during cool nights (outside temperature: 15° C.), they 
even slept with their heads under their wings. They became very 
alert, and even shy, and invariably shrank back or dodged when they 
were inspected. 

From the fifteenth day on, the young sometimes, but rarely, answered 
their parents when they approached the nests with food. 

They were most shy before fledging. The last traces of natal down 
on the heads are lost, in some individuals, only after leaving the nest. 
The head and tail feathers are fully developed only after the young 
have started to fly (30th to 35th day). Then also the last traces of 
the white corners of the bill are lost. 

The juvenal plumage, which shows much yellow in the underparts, 
is gradually lost by very slow, incomplete molt which begins within a 
month after leaving the nest. 

On the sixteenth day, the first silky, glossy green feathers and the 
gray throat feathers are first seen. With the nineteenth day, the 
white ring around the eye begins to disappear. After 120 days, the 
young males look very much like adult females. After 140 days, 
primaries and secondaries are also changed, and in young males, the 
first iridescent blue feathers show on the back, tail, and breast. After 
200 days, some iridescent blue feathers show over the whole body, 
but the general color is still green. 

Weight of Juveniles —As only three nests could be gradually drawn 
closer to the entrance with the help of wires and as there was danger 
that the adult birds might leave their broods, the following weight 
measurements are very incomplete and do not include the whole 
length of the nestling period. 

With nest two, the weighing began on the fifth day after hatching, 
while the only young of nest 1/1 and nest 1/3 could only be weighed 
between the tenth and seventeenth, and the eighth and twelfth days, 
respectively. (See graph.) For weighing, the young were removed 
with their nest (or later simply taken out of the holes) and individually 
weighed on a balance and otherwise examined. This daily process 
lasted only 5 to 10 minutes for each nest. 

Nest three, which was favorably situated for close visual inspection, 
was left completely untouched as a control until the twenty-third day, 
when the juveniles were banded. On the morning of the twenty- 
fourth day, as was expected, they flew out. The general rhythm of 
growth and development of the juveniles of nest three was the same 
as that of the young of nest two. 

Four rather distinct periods of growth could be distinguished. Dur- 
ing the initial period, lasting from the first to the fifth day of post-natal 
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development, only visual observations could be made. Noticeable 
development did not begin before the second day. But the relative 
growth seemed very rapid. The great difference in size of the young 
of one brood just after the hatching of the last young, became 
less noticeable from day to day. Nevertheless, there was a decided 
difference in weight between the smallest and the largest until at 
the thirteenth or fourteenth day, when a strongly-marked period of 
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Weights of juvenile Tersinas. Solid lines, young of nest two; broken lines, young 
of nests 1/1 (upper) and 1/3 (lower). 
fluctuation began. During the first five days, the single young of 
nest 1/1 appeared to be about three times larger than the young of 
nests two and three; later it grew more rapidly, and during the time 
it was weighed daily, it proved to be much heavier than the heaviest 
juvenile of nest two. 

During the second period, from the fifth till the thirteenth day, the 
development was relatively uniform and rapid, but the increase in 
weight varied individually and according to the storage of food in 
the esophagus. 

The third period, one of rapid feather sprouting, lasted from the 
fourteenth to the eighteenth day, was one of less increase in weight, 
and was marked by great fluctuations. 

During the fourth period, the eighteenth to the twenty-fourth day, 
only very slight further increase of weight was observed; in two young, 
even a slight decrease was observed shortly before leaving the nest. 
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Brooding.—After hatching, brooding and feeding activities are com- 
pletely interwoven at least until the eighth day. During the first three 
or four days, the females invariably remain a long time in the nests, 
after returning from their food-collecting trips. They seem to feed 
only a part of the food contained in their throat-pouches at a time. 
They can be observed brooding for hours with throat-pouches still 
full of food. Though I have no conclusive evidence (as the females 
hesitate to feed in the beam of a flashlight), it is probable that they 
feed several times before leaving the nest again with empty pouches. 
There is, of course, the possibility that the brooding females regur- 
gitate the food stored in their throat-sacs, to swallow it, or parts of it, 
themselves. 

The juveniles themselves store so much food in their esophagi that 
till the 10th to the 13th day, they look enormously inflated, bulging 
out to one side of the throat. This strange faculty also seems respon- 
sible for oscillations in weight of between one and four grams. After 
the fourteenth day, I observed no further evidence of food storage in 
the young during the day. This may be due to the more rapid meta- 
bolic rate during the time of maximum feather growth. From this 
time on, the juveniles seem to be hungrier than before. On the tenth 
day, I obtained the first evidence that the young of nest three 
attempted to feed themselves or at least tried to swallow cherry-sized 
fruits brought in by the male. 

The storage of food by adults as well as by juveniles is certainly an 
adaptive measure against ’the torrential tropical rains, which often 
prevent for hours the collection of food for the young. 

The females brood more closely during the great rains. This 
indicates that the brooding rhythm after hatching is mainly controlled 
by outside temperatures, which fall from 2° to 3° C. during cloudbursts. 

On the morning of May 6, when the outside temperature dropped 
from 18° to 15° C., none of the females left their nests before 8 a.m. 
On the other hand, with fine weather and high temperatures, I often 
saw the heads of the juveniles protruding beside the brooding females. 
Depending strongly on weather conditions, the number of hours of 
brooding can be extremely irregular on two successive days. How- 
ever, there is no doubt that they decrease gradually up to the eighth 
day. On the first day, the female broods nearly continuously with 
only two or three intervals of 5 to 40 minutes in the morning and early 
afternoon. 

Following is a summary of the length of time spent by females in 
brooding: first day, + 22 hours; second and third days, 16 to 20 hours; 
fourth and fifth days, 15 to 18 hours; sixth and seventh days, 14 to 17 
hours; eighth and ninth days, no more brooding. 
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Though the juveniles are still nearly naked, the change from brood- 
ing by day and night to leaving the juveniles over night without cover 
is very abrupt. It generally takes place on the eighth day. 

Feeding of the Young.—The main task of feeding the young falls to 
the female. As the feeding activities differed in many respects 
at the various nests, details are given below. The numbers shown 
should be considered as approximate, as these observations were made 
by four different observers. 

Pair one, nest one (May): only one young, which was killed by a 
rat on the seventeenth day after hatching. ‘Though the male entered 
once on the fifth day, when the female was brooding, it fed the young 
only from the thirteenth day on. Approximate number of feeding 
trips: first to twelfth day, 97; thirteenth to seventeenth day, 94 (12 of 
which were by the male). 

Pair one, nest three (July): only one young, which died of starvation 
on the twelfth day. Approximate number of feeding trips: first to 
twelfth day, 28 (only one feeding by male when female was inside 
nesting hole). 

Pair two: three young, fed by the female only, during the first eight 
days. Approximate number of feeding trips: first to twelfth day, 229 
(35 by the male); thirteenth to twenty-fourth day, 463 (150 by males 
2 and 2a). 

Pair three: three young. The male started feeding them on the 
third day. Approximate number of feeding trips: first to twelfth day, 
220 (100 by the male); thirteenth to twenty-fourth day, 527 (220 by 
the male). 

Pair four: three young. ‘The male started feeding them on the 
thirteenth day. Approximate number of feeding trips: first to twelfth 
day, 200 (all by the female); thirteenth to twenty-fourth day, 511 
(215 by the male). 

NUMBER of FEEDING TRIPS FROM HATCHING TO FLEDGING 

Number of Number of 
Pair Number Trips by Male started Trips by Total 
Number of young male(s) feeding Young Female Trips 

2 3 185 Ninth Day 507 692 

3 3 320 Third Day 427 747 

4 3 215 Thirteenth Day 496 711 

The rhythmic increase and the variations in the number of feeding 
trips can be best seen in the graph, in which the numbers are only 
approximate. 

It may be added that during the first days, the intervals between 
feedings often amounted to many hours; this was true also during the 
last two to three days before leaving the nest. The long intervals in 
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the first days may be explained by the smallness of the young and 
their ability to store food. ‘The intervals of the last days, however, 
may be interpreted as an attempt to “compel” the young to fly. 

Besides the relationship between relative age (or growth) of the 
young and the number of feeding trips, there are also correlations with 
weather. With fine weather, feeding begins at 6 a.m. and ends at 
6 p.m., with approximately the same number of feeding trips in the 
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Daily rate of feeding of young tersinas. The Roman numerals refer to the nests. 


morning and afternoon. As the mornings are usually clear and sunny, 
there is generally less variation in feeding activity before noon than in 
the afternoon, when rains and cloudbursts are heaviest and most 
abundant. The maximum feeding activity was observed one or 
two hours before cloudbursts (eight or nine times per hour); the 
minimum, during continuous rains (three or four times per hour). 
Exceptions were observed on fine sunny afternoons when activities 
were even greater than in the preceding forenoons. ‘This was prob- 
ably due to the high outside temperatures with simultaneous abund- 
ance of flying insects. 

With the exception of flying insects, which are usually caught 
inside the territories and which are immediately fed to the young, 
the food for the young is nearly always brought from far away. On 
several occasions, I observed females covering distances of 300 to 400 
meters to collect fruit. 
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The males as a rule did not participate in these long collecting trips. 
They stuck more or less to their territories. The adult birds always 
used the same routes in approaching and leaving their nests. These 
flightways never led over open ground. The birds always took 
advantage of the smallest cover, such as bushes, trees, and walls. 
Before entering their burrows, they often alighted near by, waited 
for some minutes (if feeling insecure, they even waited with bulging 
throat-sacs for 15 to 20 minutes) and then rapidly flew into the holes 
to feed their young. 

Judging from the relative volume of their throat-pouches, the 
females invariably brought a much larger quantity of food than the 
males. The females also played the leading r6le. Only very excep- 
tionally did the males make independent feeding trips. In the great 
majority of cases, both partners arrived together, the males always 
following the females. Then the male invariably waited outside until 
the female had finished feeding the young and had left. The male 
stayed inside only half as long as the female. I often had the im- 
pression that the male only acts as a follower or companion of his 
female. 

With the exception of male three, the males joined the feeding 
activity when the young had grown to such an extent that the females 
alone could not supply the demand for food. So it could easily be 
predicted that male one, which had only one young to care for, would 
begin his feeding activity much later than males two and three, each 
of which had three young. 

Also there was a great deal of individual variation among the 
different males in the degree of attachment to their females. Male 
three, which was most closely ‘‘united’’ to his female, was also the 
earliest to share in the feeding activity. Since male three fed his 
female much more frequently than the other males and often entered 
his nesting hole when his female was inside, it is very probable that 
he also fed his female when she was brooding. With males one and 
two, the feeding activity was inaugurated by first feeding their re- 
spective females with insects. This was done in a rather ‘‘shy”’ way, 
two or three days before the males fed their young for the first time. 

The males still engaged in their curtsy play during activity hours, 
even when food demand was at its maximum and feeding trips had 
reached their greatest frequency. 

They always preferred to bring insects, which they could catch on 
the wing. If males brought fruit at all, they tended to collect the 
easiest obtainable, Cecropia seeds or whole lauraceous fruit, with 
which they first played, as described earlier. In one instance, male one 
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brought one of these fruits and after 20 minutes of playing with it on 
one of the iron girders, he cut it into small bits and fed it all to his 
female, who had just arrived with food in her own throat-pouch. 
She then entered the nesting hole to feed the single young, while her 
mate flew away. 

Before beginning their own share in feeding, the males were very 
timid. Often it seemed that they wanted to follow their females into 
the nests, but that they somehow were stopped from doing so by an 
unknown psychological factor. At this time I also saw the males’ 
throat-pouches filled with large insects. They hovered undecidedly 
for three to five minutes in front of the entrance holes of their nests 
before they finally dared (or dared not) to enter. 

On the fifth day after the eggs hatched, male one (nest one) sang 
with insects in his bill before clinging to the nest entrance. Then 
female one came out of the nest, where she was brooding the young, 
and her male tried to copulate. 

The act of feeding the young could be observed only in nest four, 
which was situated only five centimeters inside the wall of the building. 
After the nest entrance had been enlarged with a chisel, I was able 
to see with strong field glasses directly into the nest from the opposite 
slope, a distance of 15 meters. 

At nest four, the female invariably came first. Generally she 
alighted on the rim of the nest for one or two minutes. She gave 
equal shares to all three young. A few seconds after she had left, 
male four arrived and invariably fed only one young; accordingly 
he stayed a much shorter time in the nest before following the female. 

Defecation.—After feeding the young, the adult birds leave the nests 
extremely rapidly and the surroundings were difficult to survey, so 
little definite knowledge was gathered on the question of whether 
and for how long the adult birds swallowed the droppings of their 
young. My observations on this were again made at nest four. 

During the first six days, it seems that the females, who nearly 
exclusively feed during this time, swallow all or nearly all droppings. 
From then on, the feces, which are enveloped in a gelatinous cover, 
are carried away by the female after each feeding and less frequently 
by the male. After leaving the nests with the excrement in their 
bills, the adult birds first invariably drop down, fly very low, and 
after about 10 to 20 meters, let the droppings fall. 

The parent birds never wait for the defecation of their young. 
In the early morning hours, one usually finds a row of droppings 
lined up on the front rim of the nests. These droppings are carried 
away, one after each feeding. The individual young appear to def- 
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ecate every one to two hours during the day. Before doing so, 
they turn the anus toward the light, make a bow so the anus points 
out straight into the air, and deposit the dropping on the rim of the 
nest. Defecation stops at 9 to 10 p.m. 

The individual droppings are large, and they vary considerably 
in size, weight, and color. If the predominant food consists of 
insects, the droppings are dark gray, bluish, or purple, with a big 
white rim of albumen; they measure 20 to 30 mm. long and 3 to 5 mm. 
thick, and they weigh 0.3 to 0.7 gm. When the diet is mainly fruit, 
the droppings are dark green or yellowish, with only very little white. 
They are 35 to 40 mm. long, 0.3 to 0.5 mm. thick, and weigh 0.4 to 
0.8 gm. 

The continuous analysis of fresh droppings during the daily cycle 
as well as during the entire nestling period, has shown interesting 
irregularities: in the morning and early afternoon, the food is pre- 
dominantly (80 to 100 per cent) fruit; in late afternoon, the food 
consists chiefly of soft, flying insects, especially Diptera and Hymeno- 
tera (75 to 100 per cent). This relationship depends largely on daily 
weather conditions and the habit of the tersinas of catching insects in 
the late afternoons, if the weather is fine. After excessive rain, the 
evening food consists mainly of fruit, sometimes even entirely of 
Cecropia, which under normal conditions is fed only by the “‘lazier’’ 
males. 

During the first six days, insect food predominates, while between 
the seventh and fourteenth days at least 40 per cent fruit is fed. 
From the fifteenth to the twentieth day, the main period of feather 
sprouting, a change from fruit to insect food was noticeable, while 
during the last days before fledging, the food consisted chiefly of fruit. 

Second and Third Nestings.—Only one second brood was observed 
under completely natural conditions, though the males were still in 
breeding inclination and faithfully stuck to their territories after the 
young had fledged. If the first nest, with eggs or juveniles, was 
destroyed, the birds began to build a second nest, usually in the same 
territory. Sometimes the territory was enlarged in the direction of 
the least biological resistance. 

The second nest of pair four, a very large, untidy structure, was 
built in only four days. But asa rule, the instinctive actions involved 
in second and third nestings are slower and less pronounced than those 
of the main breeding period. Also, the curtsy activities of the males 
gradually diminish. 

Leaving of the Nest.—While in 1950 and 1951 the majority of juven- 
iles fledged between June 15 and 25, in 1952 almost all left during 
the last week of May. 
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The young of all nests under observation in 1952 left the nest be- 
tween 6:45 and9 a.m. They never returned to their nests. Though 
they were able to fly for 40 or 50 yards, they were easily recognized by 
their flat, scantily feathered heads and short tails. 

During the first day, they usually sat quietly on branches of middle- 
sized trees 50 to 100 yards from their nests. They were generally 
fed by the females, while the males alternately protected them actively 
against birds of the same or other species and flew back to their 
territories. 

By the second or third day, they leave the territories, accompanied 
by their mothers, for lower regions. Only one case was recorded 
in which a banded juvenile, which fledged on June 3, returned on 
June 18 with three unbanded juveniles (not hatched at Rancho 
Grande) and an adult female. 

After leaving the young by themselves 8 to 10 days after fledging, 
the females return to their territories to join their males. The males 
do not follow their females and young but remain in their territories. 
As soon as their females return, they try to induce them by “‘searching”’ 
demonstrations to start a second brood, but they are seldom successful. 

Then, during June, the breeding and territorial instincts of the 
males slowly die away, and they all join the juveniles in flocking. 
These changes, doubtless under hormonal control, seem to be mainly 
regulated by temperature: a comparatively short spell of bad weather 
with heavy rains and low temperatures actually extinguishes the breed- 
ing disposition even in the old males. Tropical birds are as a rule much 
more sensitive to small temperature variations than are birds of 
temperate zones. 

Flocking.—Single acts of aggression or defense against other species 
of passerine birds are now very common. ‘They are soon coordinated 
with a completely different behavior which quickly culminates in a 
very strong species consciousness. The tersinas congregate in 
companies of 10 to 30 individuals, with strong social ties, which were 
absent during the breeding season. ‘Thenceforth they are never seen 
in company with other passerine species (unlike Furnariidae and 
tanagers, which after the breeding season form mixed flocks of up 
to 25 species). Even stronger and bigger birds, such as Thraupis 
espiscopus, Thraupis palmarum, and Tyrannus melancholicus, are 
then often vigorously fought off and sometimes followed with open 
bills and hissing noises. 

All tersinas now adopt a very pronounced ‘‘follow-me”’ reaction 
which regulates the movements of the flocks. These flocks move from 
one high tree top to the next in a loose order, often covering great dis- 
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tances. Often they follow insect swarms. Even the old males act just 
like ordinary members of the flocks without assuming a leading 
position. There is little individual freedom in these tersina flocks. 

Between June 2 and July 6, one large flock visited the high (50 m.) 
tops of Gyranthera caribensis trees in front of the Rancho Grande build- 
ing every afternoon. 

The last single tersina in Rancho Grande, a female, was seen on 
July 17, 1952. At 500 meters the last bird was observed July 20. 


Individual Characteristics and Exceptional Behavior of Different Pairs.—Pair one: 
May 13, noon, the only young of this pair is found dead in entrance to nesting hole. 
The juvenile had left the nest on May 10, when it was fourteen days old. The dead 
young is half eaten by a Rattus norvegicus, which probably killed it. During the 
afternoon female one lost her instinctive feeding shyness; she sat passively on iron 
girders in front of the nest entrance. Male one also changes his behavior after a few 
hours. He is always present, does not leave his territory during the whole afternoon, 
and often sits beside the ‘‘mourning”’ female and sings for hours without interruption. 

Between 4 and 6 (activity hours), both birds are extremely restless and often tres- 
pass into other territories. It seems that territorial boundaries have no significance 
to the pair. The female leads, always followed by the courting and singing male. 
Through this behavior, the whole breeding community falls into disorder. Males 
two and three leave the feeding activities of their own young entirely to their females, 
who do not join in the general excitement. A one-hour, very hostile curtsy duel 
between males one and two and male three takes place on the uppermost roof of the 
building, and no territorial boundaries are observed by any of the males. The site 
of the duels is determined by mourning female one, who is continuously followed by 
all three males. Also young male four timidly tries to participate, begins to curtsy, 
but is immediately driven away by the three old males. During most of the time, 
female one sits quietly preening, often surrounded by the three duelling males. At 
6:12 p.m., female one and all three males fly down to spend the night outside the 
Rancho Grande island. 

May 14. Female one arrives at 6:05 a.m. and flies, followed by male one, to the 
old nesting site, where she sits passively while the male sings two yards away. Males 
two and three are again feeding their own young and the ‘‘old order”’ is restored. 
No further territorial invasion by female one takes place. Actions of female one 
determine the behavior of the males. At 7:40, male one stops singing and very 
actively begins searching for a new nesting site about 4 to 6 meters from the old nest. 
Female one remains passive. At 10 a.m., both birds vanish and do not return until 
3:30 p.m. From 4 to 5:30 p.m., male one searches and demonstrates with stalks in 
his bill, but the female still is completely indifferent. 

May 15. At 7:05 a.m., male one demonstrates and carries little stalks close to his 
female, who still shows no reaction and at 7:14 flies off, immediately followed by male 
one. At 7:16 a.m., female one again arrives, followed by the two-year-old light 
gray bachelor male (number 2a). This male immediately begins searching and hover- 
ing between all the holes which surround the still sitting female one. Male one 
returns at 7:21 a.m. and throws himself at once on male 2a, drives him out of the 
territory, and alights several centimeters from female one. Then they both fly to 
the avocado tree where they quietly sit for an hour close together: a new “‘engage- 
ment”’ seems to be accomplished. 
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During afternoon activity hours, male one demonstrates again and female one 
responds to the black mask effect. New nesting site is selected. May 16, building 
of second nest begins; May 22, nest completed; May 23, copulation observed; May 
26, first egg; May 27, second egg; May 28, third egg; May 29, 6:00 p.m., rat is sur- 
prised eating all three eggs; rat charges and bites observer’s finger. 

May 30. 6:20 a.m., pair one arrives and without paying further attention to old 
nesting site, immediately chooses new one on lighter, more open, and less damp 
southeastern front of building, only 15 meters from the avocado tree. The female 
leads; at 7 a.m., after hovering, she enters a 2.5-meter hole in wall, which contains a 
swallow nest (Pygochelidon cyanoleuca) with three nestlings which are nearly ready 
to fledge. Female one remains 17 minutes in the swallow nest while male one sits 
on wire one meter from hole. Both adult swallows are circling around, timidly 
shrieking but not attacking. 9 a.m., one adult swallow enters the hole to feed her 
young. Female one follows the swallow, drives her out and chases her in three large 
circles around the territory and then away. Then female one alights on the avocado 
tree, where male one has been sitting quietly for a long time. The fight between 
the attacking female one and the two adult swallows continues all day long. Male 
two does not participate in this final fight for the nesting site but has a very vigorous 
curtsy duel with four unknown adult males, which come up at 4:30 p.m. and are all 
beaten off and out of his territory. In the evening the swallows still occupy their 
nest. Both adult swallows are, as usual, brooding their young over night. 

May 31. Fight against swallows continues all day. Now male one also joins in, 
enters the nest hole at 7 a.m., and soon afterwards demonstrates with stalk in bill. 
Again the adult swallows circle for hours around the nesting hole, probably to induce 
the young, which have already left the nest, to fly out. The fight ceases at 4 p.m., 
when male one and his female both join in curtsy duel with strangers. Then, usual 
pebble-flicking on the roof follows. At night the swallow family is still on the nest. 
June | and 2, fighting continues in the same way, outcome still undecided; it seems 
as though the tersinas will wait until the young swallows have flown out. 

June 3. Immediately after the young swallows have flown out, between 6:30 and 
7 a.m., female one begins building nest. The material is brought from the same place, 
behind the building where material for the first two nests was collected. Nest- 
building activity ceases at 9 a.m. (wind, rain, drop.of temperature to 16° C.). At 
5 p.m. when the young swallows fly to their old nest again, they are immediately 
attacked vigorously by male one, who follows into the hole. After 3 or 4 minutes, 
male one drags out a young, already half-dead swallow, holding it by the throat. 
He throws the young swallow to the ground, follows, and strangles it on flat ground. 
During this last phase of the ‘“‘murder,’’ female one has approached to within 20 
centimeters of the scene and watches it. The adult swallows again circle around 
without actively defending their young. After the ‘“‘murder,”’ male one sits on the 
avocado tree during heavy rain and sings several times. But again both adult 
swallows and the two remaining young enter the hole and spend the night inside. 

June 4. Swallows fly out at 6:15 a.m., before the tersinas arrive. Both tersinas 
are now very tame, as place in front of nesting hole was much used during last days 
as a parking space. Flushing distance has now diminished to about 3 or 4 meters. 
Nest building by fernale one continues, but is much slower than it was with first 
and second nests. Between 8 and 10 a.m., only four construction trips are observed. 
Nest three is constructed on back wall of the hole, 0.3 centimeter behind swallow 
nest. During the building activity of female one, male one sits inactive on wire before 
nesting hole. No singing. No construction in the afternoon. After tersinas have 
left at 6:05 p.m., the swallow family again enters hole and sleeps in nest. 
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June 5. Nest-building activity still slower than on preceding day: only from 8 to 
9am. After interruption for my own breakfast, second young swallow is found 
dead on ground in front of nesting hole (same place where first young swallow was 
killed by male one). The three remaining swallows (two adults and one young) do 
not sleep in nest again. 

June 6. Rain, storm, 15° C.: no nest-building activity; male one arrives alone at 
9 a.m. and demonstrates with stalk in beak. 

June 7. Fine sunny day, 24° C., great building activity: 8 to 10 construction trips 
between 8 a.m. and noon. Male one joins in and follows female on each trip behind 
the building (50 to 70 meters distance) but carries only one third as much as female. 
Female often brings thick bundles of grass and inner bark of Cecropia and Miconia. 
These bundles are often larger than her body and hang 20 to 25 centimeters behind 
like little streamers. Before flying into the hole, both birds always alight on the 
avocado tree, then on wire in front of nest. Male always enters 3 to 4 minutes after 
female, often reappears with material, plays undecidedly, demonstrates, etc. Yet 
male one actually seems to take part in construction work. This is proved by in- 
spection with a flashlight after both birds have been in the nest ten minutes: while 
female sits on the rim of the new nest, the male makes weaving movements; he was 
not disturbed by the light. All of the material of the swallow nest is by now used 
by the tersinas to build their new nest. After two or three minutes, male one tries 
to escape, flies against my hand, then squeezes through my fingers, alights on the 
avocado tree, and immediately begins to sing. Female one, as usual, remains in the 
nest, leaves after seven more minutes. No nest building in the afternoon. During 
activity hours, 4 to 5 p.m., both fly to old nesting site, then indulge in pebble-flicking 
on the roof. 5:15 p.m., one whole hour before sunset, both fly ‘““down.” 

June 8. Last observed building activity, only by female, 8 to 10 a.m. Male al- 
ternately sings on wire in front of nest and demonstrates with stalks in bill. 

June 9 to 12. Both birds shy, copulation twice observed. 

June 13. The only egg is laid, female on nest from 7 to 10:30 a.m., male not 
visible. 

June 14. Female incubating 7 to 10 a.m., and from 4 p.m. to 7 a.m. of next day. 
Male not seen. 

June 15 to 22. Incubation very lax compared with first brood. On June 18, 
female stays out of nest during heavy cloudburst, 2 to 2:50 p.m. Male one does not 
approach the nest; curtsy and defense reactions die down. Male is seen daily on his 
avocado tree for only a few minutes during activity hours. 

June 22 and 23. Female incubating very closely, absent from nest only from 8:30 
to 9a.m., and from 4 to 4:43 p.m. 

June 24. Female incubating very closely, male on wire in front of nest from 8:20 
to 8:25 a.m., then disappears for whole day. 

June 25 and 26. Female incubating tightly, male daily on his avocado tree for 
only 15 minutes to half an hour, inactive. 

June 30. The young is hatched, male not visible. 

July 1 and 2. Very few food trips of female, mostly brooding. Male one on the 
avocado tree only between 8 and 9 a.m. for very short intervals, inactive; otherwise 
absent from territory. 

July 3. Male very shy, at 8:45 a.m. on wire in front of nest, throat-sac full of 
insects, hovers but does not enter. 

July 4. Very few feeding trips by female. 11:25 a.m., male with full throat-sac 
perches on wire in front of nest, hovers about 20 times, then leaves again. 
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July 6 and 7. For the first time, young is not brooded over night though still 
very small and completely naked. 

July 8 to 11. Female neglects young, makes very few, short feeding trips, brood 
rearing instinct dies away. Starvation of young is foreseen. Male seen in territory 
only for a few minutes during morning activity hours; twice he hovers with bulging 
food sac in front of nesting hole but does not enter. 

July 12. Young dies of starvation. Stomach is empty, weight: 10.1 grams. 
Parents not seen again, have disappeared from Rancho Grande. 

Pair two. May 2. For the first time, the juveniles are taken out of the nest, 
weighed, measured, etc. Immediately, female two arrives with bulging throat-sac. 
Male two follows without food, after one minute. Both alight 5 meters away on 
iron girders. While female is very excited, male begins to sing repeatedly. Ten 
minutes later the young are restored. In order to keep nest in level position, a small 
supporting stone is placed in front of it. Now, from 10:50 a.m. till nearly 1 p.m., 
female two makes 26 vain attempts to enter the nest, hovering before the hole and 
flying back to the girders. Also about 20 times she retches the food out of her 
throat-sac and ‘‘chews’’ it excitedly. Finally, at 12:42 she swallows the pulp and 
with empty throat leaves nesting site to collect new food. She is followed by male, 
who was singing the whole time. The supporting stone is removed. Female arrives 
with bulging throat-sac, hovers, and sees that obstacle has been removed, then clings 
to entrance hole in a vertical, woodpecker-like position. Then enters, feeds, looks 
out again, feeds, and flies away to collect new food. 

May 12. Fifteenth day after hatching of first young: male feeds insects to female 
during ‘‘social’’ insect catching (evening activity hours). 

May 15. Eighteenth day after hatching. To understand the incidents of this 
day, some of the preceding events must be taken into consideration: On April 24, 
a two-year-old (?), light gray, bachelor male (male 2a), very easily recognized by 
green feathers on left chest only, in a very peculiar pattern, arrived for the first time 
during morning activity hours at Rancho Grande. He was driven away by adult 
male two. On May 5, the same young male came again at 7:30 a.m. and sat for two 
minutes in territory of male four. Male four was present, but being a young male 
himself in similar juvenal plumage, neither curtsied nor showed inclination to drive 
male 2a away. At 7:30 a.m., male 2a flew into territory of old male two, obviously 
only for the purpose of foraging, which none of the resident males ever did at that 
hour. Males one and two then appeared on the scene, vigorously curtsying and fenc- 
ing with male 2a. Female one also appeared, with throat-sac bulging with food. 
Constantly curtsying and regurgitating her food, she attacked male 2a much more 
vigorously than male one and male two had and after a short struggle drove male 2a 
away. Meanwhile, males one and two were so much engaged in their curtsy cere- 
mony that they did not realize that the intruding originator of their own excitement 
had already left the scene. They went on curtsying at least a hundred times before 
following the intruder from tree to tree. Then with female one, they drove him 
out of the breeding community. During the whole struggle, which was directed 
solely against him, young male 2a did not curtsy once. He was not observed again 
until May 15. 

On May 15, young male 2a had tried to win female one, but was driven away by 
returning male one. This happened at 7:16a.m. The sex-consciousness of male 2a 
was obviously aroused by female one, whose cycle had been interrupted by the death 
of her young with the result that, to all males, she seemed to be ‘‘free.” At 10a.m., 
male 2a descends precipitately from roof onto male two. Both struggling males 
fall to ground, form a heap of feathers, and after five minutes, old male two is defin- 
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itely beaten by young male 2a. Male two flees low over ground out of the territory 
and 1s not seen again. After his victory, male 2a remains in territory II, approaches 
female two, and is accepted without ceremony. Female two immediately follows 
male 2a from one girder to another. Then at noon, also without any apparent 
ceremony, male 2a begins feeding the young in nest two. 

May 18. Twenty-first day after hatching, the juveniles of nest two have left the 
nest and are nearly ready to fledge. Female two and “foster father’’ male 2a are 
very lazy in feeding. From 7 to 9 a.m. instead of feeding the young, male 2a, sings 
a great deal around the nesting site and demonstrates from the roof with stalk in 
bill. At 10 a.m., male 2a feeds the young again, while female two sits passively 
nearby. Then male 2a ‘‘searches,” female two joins in, and both fly hovering 
from hole to hole, also doing same performance before their own nest, as though 
no young were inside. During this searching action, female enters territory I. 
Immediately male one charges her and drives her back into territory II. Oscillation 
between brood-rearing instinct and nest-building instinct, the latter prevalent, is 
now obvious in ‘“‘newly married”’ female two. Same behavior continues for the rest 
of the day. At 5:40 p.m., male 2a enters territory of male three, obviously for the 
purpose of enlarging his own small “‘inherited’’ territory, and immediately meets 
male three. Male 2a is driven out of territory III, begins singing in front of the old 
nesting site, and feeds female two with insects. 

May 19. Twenty-second day, 8:30 a.m.: male 2a again tries to enter territory III 
and is immediately attacked by male three. After a short period of curtsying, both 
males take to wing and try to soar over each other’s head. In mid-air they seize 
each other and fall down like a feather ball into a mud hole. A deadly fight goes on 
for 4to 5 minutes. Both birds are completely wet, seemingly unable to fly, but they 
are clasped so tightly together that it is hard to follow the details. Finally, male 2a 
succeeds in seizing male three by the throat, pressing him down into the water. 
When male three seems half dead, he frees himself with a jerk and without hesitation 
attacks anew, clawing male 2a and pounding his opponent’s head with his beak. 
This decides the struggle. Male 2a flees, hopping back into his territory. With 
effort, he reaches an iron girder where he sits for an hour drying and preening his 
feathers. Male three does the same on his grapefruit tree. At 10 a.m., when both 
seem to have sufficiently recovered, the fight continues with the same violence. 
Again both birds fall to the ground and again they try to strangle each other. This 
time male three is the agressor. After the fight, male three flees and remains unseen 
during the rest of the day. Male 2a remains in the territory. During the fight, 
no female was present. In the afternoon hours, victorious male 2a sings but also 
continues feeding his ‘‘step-children.’’ At 5 p.m., both female two and male 2a 
independently again begin searching for new nesting sites. The female does so in 
spite of having her throat-sac bulging with fruit pulp for the young. Male 2a (who 
has no black mask) demonstrates in entrance of different holes, with stalks in his 
bill, but female pays no attention at all. She continues her own independent search- 
ing and finally shows great interest in a hole in which swallows (Pygochelidon cyano- 
leuca) are nesting, about three meters from her old nest. At 5:28 p.m., she enters 
the swallows’ nesting hole for first time. Male 2a follows at 5:35, both come out at 
5:39. Nest is immediately examined and one young naked swallow (2.2 grams) is 
found dead, still warm, with blood on his head and throat, half way between entrance 
and nest. As female two still has her mouth full of fruit pulp, the ‘murder’ was 
probably done by male 2a. At 5:47 p.m., the swallows’ nest is again visited by 
female two and male 2a; both sit in entrance hole. The adult swallows enter shortly 
afterwards and cover their remaining two young for the night. 
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May 20. Twenty-third day, a pair of thrushes (Platycichla flavipes) are beginning 
to build their nest in a recess in the wall, in territory II. They are neither attacked 
nor otherwise molested by the tersinas. With the exception of midday hours, 
searching goes on under the leadership of female two during the whole day. The 
young are rather neglected. Continuous demonstrations by male 2a are not watched 
by female, though they are visible to each other. Female two definitely decides on 
the occupied swallow nesting hole. During the afternoon, male 2a sings on the wall 
and iron girders near the nesting site, and he feeds female two with insects. 

May 21. Twenty-fourth day, young fly out at 7:15 a.m. to the Casuarina tree. 
Female two feeds; male 2a defends them with curtsy movements (first time seen) 
against other males and other species of birds. Between 7:15 and 9 a.m., male 2a 
returns twice to old nesting site. At 10 a.m., he comes again with female two and a 
second female, which I had not seen before. While the male is again demonstrating 
in old nest hole, the two females curtsy energetically against each other. Mean- 
while, male 2a enters again and brings out the whole old nest. With great difficulty, 
he flies with it in the air and after two or three meters drops it to the ground. He 
then descends on the fallen nest, tears some material from the inner layer and demon- 
strates it to his female two, who meanwhile has driven the strange female away. 
Instead of responding, female two enters the still-occupied swallow nest. At 10:45, 
both birds fly to the young in the Casuarina tree. During the rest of the day, 
male 2a comes six times, female only once into the territory. 

May 22. Female two is not seen, the young have also disappeared from Rancho 
Grande, and male 2a is only seen between 8 and 9 a.m., still searching for new holes 
in territory IT. 

May 23. 8:25 a.m., male 2a again tears roots out of old nest (which was still lying 
on the ground), enters with them into the old nesting hole, and demonstrates in vain. 
Then he drops roots and flies into two other holes. Female also appears for a short 
time and sits passively on girders, then is not seen during the rest of the day. 

May 25 and 26. Male 2a is still demonstrating during activity hours; female is 
absent. 

May 27. 4:30 to 4:50 p.m., male 2a demonstrates, then carries long fibers of inner 
bark and grass into the old nesting hole and leaves them there in disorder. Later, he 
feeds female and sings. Female sits passively on girders. 

May 28. Again no bird seen in the morning. Female two seems to have left her 
young. At 3p.m., both arrive and female immediately occupies the swallow nesting 
hole and begins nest building (afternoon). After third construction trip with much 
material, she remains for 20 minutes in swallow hole. After anxious twittering, adult 
swallows feed their remaining two young while female two is still in the hole. A 
check with flashlight shows that female two had scrambled over the swallow nest. 
She sits close to back wall, where she has begun a new nest. She leaves at 4 p.m. 
Now male also enters the swallow hole. Both remain in territory till 5:35 p.m. 

May 29. 8:45 to 10 a.m., female two makes two construction trips, while male 2a 
is demonstrating in occupied swallow nest hole, stimulating the female to build her 
own nest behind the swallow nest. No building activity in the afternoon. After 
darkness the nesting hole is checked and the two remaining young swallows are 
found dead between their nest and the hole entrance. Whether male 2a or female 
two had dragged thern out of the nest and killed them cannot be ascertained. The 
new tersina nest is well under construction in the back of the hole. The swallow 
nest is now removed for better observation of the building progress on the tersina nest. 

May 30. Male 2a and female two arrive at 7:05a.m. Female observes the change 
and does not enter. The male, instead, enters freely and after continuous demonstra- 
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tion female also enters, but very reluctantly. Construction work, however, is not 
continued. 

May 31. No construction work; instead both birds search again between 9 and 
10 a.m. Neither is seen during the rest of the day. 

June 1. Rain and storm: no birds seen in territory. 

June 2. 6:25 a.m., both birds arrive, male feeds female. 8 to 9:30 a.m., searching 
activity, male 2a again concentrates on ‘‘his’”’ old nesting hole and female seems to 
accept it as she enters three times. 

June 3. 8to10a.m., male 2a is demonstrating and female is building in old nesting 
hole. 

June 4. 8:20 to 11 a.m., female building in her old nesting hole. 

June 5. 8:15 to 10:20, birds very secretive and shy in their nest building, male 2a 
carrying only ‘‘show’’ material, singing in between trips. After nightfall, the nest, 
which seems nearly ready, is pulled closer for better observation. 

June 6. No nest building, birds very secretive and shy, male tries to copulate. 

June 7. 7:50a.m., male 2a sings on girder in front of nest; female is squatting down 
inside entrance to hole. At 8:34, female leaves and immediately I see a white egg, 
which she laid on the bare stones, obviously not having dared to enter the nest I 
had moved from its original position on evening of June 5. Male enters at 8:36, takes 
egg in bill and tries to roll it further inside. The egg slips and male flies away; fe- 
male follows. Immediate inspection shows that egg shell is cracked. Nevertheless, 
the egg is put intothe nest. 5:20 p.m., both birds again back in territory, male sings 
and feeds female with insects. 

June 8 to 12. During morning activity hours, male 2a still sings and searches. 
Female is sometimes present, but the nest is deserted and breeding ‘‘mood”’ of female 
is obviously exhausted. 

June 13 to 16. Male 2a still holds territory during activity hours. No singing. 
Female not seen after June 12. 

June 17. 7:40 a.m., male 2a seen in company of a new, very light green female 
easily recognized as not previously belonging to the Rancho Grande colony. Male 
searches and demonstrates, obviously tries to show “‘his”’ territory to the female, is 
very active, sings. But new female shows no interest and passes over into territory I. 
Male 2a follows and tries to feed her, whereupon female defends herself by curtsying. 
She apparently is not in breeding inclination. 

June 18. 8:30 to 9 a.m., male 2a and new light green female again in territory, 
male searching, female always passive. 

June 19. Rain and storm: no birds seen. 

June 20. 9:15 a.m., male 2a alone, last time seen in territory. 

Pair Number Three. (As mentioned before, this pair keeps closer together than 
any other and is more strictly limited to its territory.) 

May 20. Eighteenth day after hatching of first young. Maximum feeding activ- 
ity: 9 trips between 11 a.m. and 12 noon. (5 by female, 4 by male) followed by a 
three-hour cloudburst with no feeding trips. 

May 26. All three young fly out, sit in Casuarina tree 40 meters from nesting 
site, but still in territory. Female three feeds, male actively defends the young. 
Fierce battle occurs in the air between male three and male one; the latter is driven 
away. Then male three attacks a Thraupis episcopus, chases this bird in three large 
circles around the territory and drives it away. 

May 27. Female three and all three young have left Rancho Grande. 8 a.m., 
male three brings a cherry-sized fruit to his grapefruit tree and chews it for 15 
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minutes. Then, for first time, engages in curtsy duel with male one. At 8:45, he 
flies to old nesting site, alights, and sings. 

May 28. Female still absent. Male three still defends his territory and every one 
or two hours alights for several minutes close to the old nesting hole and sings. 

May 29. 4to 5:30 p.m., both male three and his female in territory, quietly sitting 
side by side in their grapefruit tree. 

May 30. 3 to 5:30 p.m., both male three and his female in territory; male searches 
with stalks in bill in grapefruit tree where female sits passively. Then, with show 
material flies to old nesting site, demonstrates in entrance to old nest hole, but elicits 
no response from female. Then male flies to neighboring hole occupied by a pair of 
swallows (Pygochelidon cyanoleuca) with three young, enters and demonstrates again 
while adult swallows shrick and circle around. Then three strange males arrive, 
and male three engages in a long curtsy battle, defending his territory. 

June 1to10. Both birds usually absent during morning activity hours, but always 
present on fine afternoons from 4 to 5:30 p.m. Female three is already totally inac- 
tive, while male still searches and demonstrates without success. On rainy after- 
noons, only male is present, sometimes close to the old nesting hole. 

June 12. Exceptionally fine sunny morning. 8 to 9 a.m., both male three and 
female three are in their grapefruit tree. Then male hangs head down on dead 
Mosonia tree, seizes a long piece of bark, lets himself fall, swings into air like a pendu- 
lum for one or two seconds and using own weight tears off a strip of bark 15 cm. long, 
flies with it to the old nesting hole and demonstrates first there and then in the 
entrance of occupied swallow nest. That evening I found one dead young swallow 
in hole, half way between nest and entrance. 

June 12 to 18. While female remains inactive and at most appears only during 
sunny hours (activity hours), male three is still searching and demonstrating during 
fine weather. Territory is still occupied and weakly defended. 

June 19. New awakening of propagation instincts, activated by arrival of new 
unknown pair (a young one-year-old male very active in curtsying, and a completely 
inactive gray-throated female). This new pair tries to install itself in territory III, 
on the outer sunny front of the building. The young new male is continuously 
searching and also singing. Male three, now very active again, attacks newcomer, 
drives it out of territory many times, and afterwards regularly searches, sings, and 
demonstrates before old nesting site. Even female three has become slightly active, 
and for the first time since the young have left the nest, she is seen again on girders, 
one meter from the entrance of the old nest. 

June 20. Duelling between newcomer and male three, but with less vehemence. 
The newcomer yields and leaves Rancho Grande. 

June 21 to July 9. Male three and female three visit their territory only every 
second or third day for a few minutes when weather is fine, during activity hours. 
No searching, no demonstrating. 

July 10. Both male three and female three seen for the last time in territory. 
They are still ‘“‘married.”’ 


Tersina viridis as Pets.—I have never had more enjoyable pets 
among passerine birds than my two tame male tersinas. Both were 
taken out of their nest shortly before fledging and soon became very 
tame. 

Observations can be summarized as follows: 
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1. They do not recognize natural enemies (cats, birds of prey, etc.) 
but learn quickly to fear them. 

2. They are instinctively afraid of rapidly falling objects. 

3. They show no preference for certain colors if fruit, beads, berries, 
etc., of different colors are offered them for food or play. 

4. They are extremely sociable between themselves, and they also 
actively seek the company of their masters. They follow us hopping 
or flying and alighting on our heads or shoulders, even when they are 
not hungry. 

5. For passerines, they are very intelligent; they recognize their 
master and greet him by stretching their wings and legs. They al- 
ways like to “play,” parrot-like using their bills. 

6. They have a preference for dark places outside their activity 
hours, which correspond to those in nature. 

7. They fight each other with open bills, uttering nasal hissing 
noises and employing the same method against their master. 

8. They go to sleep early and are very late risers, as in nature. 

9. The first awkward curtsy movement was observed at the age of 
230 days. 

SUMMARY 


1. In Venezuela, tersinas are migratory, wintering in the humid 
lowlands and breeding in forested areas at elevations of from 500 to 
at least 1100 meters. 

2. Fighting and a display, the ‘‘curtsy,”’ are employed in territorial 
activities. Song appears to play but a small part in their social life. 
Away from the breeding territories, tersinas are gregarious. Their 
food consists of fruit and insects taken on the wing. 

3. Nests are built in holes in building, bridges, etc.; or the birds 
may excavate holes in vertical banks. Three eggs constitute the usual 
clutch. The incubation period varies from 13 to 17 days (mean, 
15 days) and begins with the laying of the first egg. 

4. The nestling period lasts for 24 days. The young are fed fruit 
and insects by both parents, but only the female incubates the eggs 
and broods the young. 


Instituto Boténico, Ministerio de Agricultura y Cria, Direccién 
Foréstal, Caracas, Venezuela, February 11, 1953. 
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MIGRATORY BIRDS OF RELICT DISTRIBUTION: 
SOME INFERENCES 


BY DEAN AMADON 


To determine why one species, genus, or family has been replaced 
by another during the course of evolution is a problem at once im- 
portant and difficult. The study of this question led the writer to 
investigate migratory birds of relict distribution. The results, 
though tentative, seemed so interesting that they are summarized 
here. The following species will serve as a basis for the later dis- 
cussion. 

1. Ross’s Goose (Chen rossit).—This diminutive goose, whose total 
present population is thought to be less than 5,000 individuals, breeds 
only in a relatively small area in the Perry River district of the Cana- 
dian Arctic. In late or cold summers, as found by Peter Scott and 
H. C. Hanson, only a fraction of the total population may succeed in 
nesting, or even attempt to nest. The winter range is equally circum- 
scribed, and comprises only the interior valleys of California. 

2. Labrador Duck (Camptorhynchus labradorius).—This extinct 
species is believed to have nested on the coast of Labrador. It 
wintered coastally in the area from the Maritime Provinces to Chesa- 
peake Bay. ‘The Labrador Duck is apparently the only bird whose 
range was restricted to the American coast of the North Atlantic. 
The other coastal species of this area nest also in northwestern Europe, 
in Iceland, or in other areas. (The Ipswich Sparrow [Passerculus 
princeps]| is an exception to this statement, but it is merely an insular 
race or representative of the widespread Savannah Sparrow [P. 
sandwichensis}). 

3. Whooping Crane (Grus americana).—The Whooping Crane has 
revealed how a species, even one possessing great powers of flight and 
of migratory habits, may become restricted, in a comparatively short 
time, to very limited nesting and wintering areas. The nesting range 
of this crane once covered a vast area in the center of the North 
American continent from the far north, south to Iowa or even Louisiana. 
The breeding range of the few remaining pairs was for some years a 
mystery, despite the conspicuousness of this huge white bird, but is 
now believed, on the basis of one or two individuals observed in the 
summer of 1952, to be in the marshes adjoining Great Slave Lake. 
Its winter range is at present almost confined to the Aransas Wildlife 
Refuge on the Gulf coast of Texas. A few may winter elsewhere, as 
there is recent sight record of a pair in Tamaulipas, Mexico (Evenden, 
1952). 
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The small size of both the winter and summer ranges of the Whoop- 
ing Crane may, it must be admitted, be determined by its gregarious 
habits. We cannot safely assume that the areas where it is now found 
are more favorable than any existing elsewhere. 

4. Bristle-thighed Curlew (Numenius tahitiensis)—This shorebird 
was discovered on Tahiti by one of Captain Cook’s Expeditions. It is 
now known to winter on this and numerous other small islands in the 
mid Pacific, and nowhere else (Stickney, 1943). It was believed to 
be resident in Polynesia, until specimens were collected in Alaska, 
and it was correctly assumed that the breeding range was there. Not 
until a few years ago, however, was the first nest actually discovered 
by Allen and Kyllingstad (1949). These naturalists state that the dry 
upland tundra east of the Alaska coastal range, where Numentus 
tahitsensis nests, is barren and almost devoid of other breeding birds. 
West of the coastal range, in the low, well-watered tundra near the 
sea, numerous species of shorebirds and waterfowl nest in abundance. 
Among them are a few that might compete with the Bristle-thighed 
Curlew, notably the Whimbrel or Hudsonian Curlew (Numenius 
phaeopus), and perhaps in former days the Eskimo Curlew (Numenius 
borealis). 

The migration of the Bristle-thighed Curlew involves a trans- 
oceanic flight, presumably non-stop, of over 2,000 miles from Alaska 
to the Hawaiian Islands, the nearest area where it winters. Since few 
are recorded in Hawaii, most of them probably fly on to islands still 
farther from Alaska. 

There is not a single record of this curlew from Canada or the 
United States. This is ample proof that its remarkable migratory 
behavior is firmly established. 

5. Slender-billed Curlew (Numenius tenuirostris)—This Eurasian 
curlew is, according to Stresemann and Grote (1943), threatened with 
extinction. It breeds in western Siberia and migrates far to the west 
to winter in the countries bordering the Mediterranean. Some indi- 
viduals do, however, winter at intermediate points in Persia. Al- 
though a considerable number of Asiatic bird species migrate south- 
west to winter in Africa, there seem to be few, if any, others that fly 
west to winter in the Mediterranean area. The rather restricted 
breeding range is also unusual, though matched by some other Asiatic 
scolopacids, which, however, may, along with fenuzrostris, all be relicts. 

6. Bachman’s Warbler (Vermivora bachmani).—This warbler nests 
very locally from Missouri to South Carolina but is extremely rare. 
Years have passed without a single one being recorded. Its ecological 
requirements are probably very stringent. Bachman’s Warbler 
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winters in a restricted, insular area, Cuba and the Isle of Pines. 
Perhaps it was a relict species before the advent of white man—though 
apparently it was less rare a generation ago than at present. 

7. Kirtland’s Warbler (Dendroica kirtlandii)—The Jack Pine 
Warbler, as this species is also called, nests only in a few counties in 
central Michigan and even there is restricted to burned-over areas in 
which the new growth of jack pines is within certain limits of size. 
Thus severely limited ecologically, its population is not a large one— 
the total number was estimated to be less than 1,000 birds (May- 
field, 1953). 

The winter range of the Kirtland’s Warbler is the Bahama Islands— 
(map: Van Tyne, 1951). Although there is some pine country in the 
Bahamas, this is said not to be the habitat frequented by this warbler 
during the winter. Van Tyne and Mayfield, on a recent winter trip 
to the Bahamas made with the specific intent of studying Kirtland’s 
Warbler, failed to record a single individual. This suggests that the 
winter habitat is not at present fully occupied. The same, however, 
may be true for the nesting grounds, for there are stands of pine in 
adjacent areas, for example in central Wisconsin, which, superficially 
at least, appear suitable for the species. 


Wuat ARE RELICT SPECIES? 


There are several types of biological ‘‘relicts,”” as Simpson (1944: 
144-147) and others have shown. For present purposes we may regard 
as a relict species one whose numbers or range or both have undergone 
drastic reductions. With birds we usually lack fossil evidence to 
prove reduction of range, though the California Condor (Gymnogyps 
californianus) and a few others provide exceptions. When a species 
occupies a very limited area on a continent or has a very local or dis- 
continuous distribution, we may suspect that it is a relict. This is 
especially true when it is well set off taxonomically and is not a geo- 
graphical representative of any species. Some species of narrow 
geographical distribution, especially those found on islands or moun- 
tain peaks, may be just the opposite of relicts, that is, they may be of 
recent evolution. Such forms will not, as a rule, be limited to a small 
area on a continent in the absence of pronounced physical barriers. 

Relict species survive in areas where competition is least severe. 
This may often be an island, merely because, by chance, more agressive 
forms did not happen to reach the island. Lemurs, for example, are 
still common and varied on Madagascar; elsewhere they have been 
largely displaced by the higher primates, which never reached Mada- 
gascar. 
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On continents, relicts often survive by becoming more and more 
specialized, through a process of natural selection, to a narrow eco- 
logical niche where they do manage to retain a competitive advantage. 
Hutchinson (1951) has found evidence to suggest a fugitive type of 
survival in certain fresh-water invertebrates. These species spread 
quickly into new bodies of water where they flourish, only to be dis- 
placed by species arriving later. This type of relict survival might 
evolve in birds. Moreau (1952) has found that certain winter migrants 
to Africa live in flocks which apparently travel great distances in search 
of areas where unusually heavy rains or other local conditions have 
produced a superabundance of food. ‘The adaptation is thus analogous 
to that postulated by Hutchinson. Wynne-Edwards (1952) con- 
cluded that under arctic conditions adaptation may be primarily to 
allow a species to take advantage of temporarily favorable conditions 
or to recuperate from blows of the physical environment. Under such 
circumstances interspecific competition, even between exceedingly 
similar species such as the two redpolls of the genus Acanthis, may not, 
he believes, be of great importance. 

The specialized niches in which relict forms survive often appear 
deficient or submarginal, but this is a relative matter. If the Bristle- 
thighed Curlew can nest successfully only on dry, barren tundra, then 
this habitat is, despite its shortcomings, optimum for this bird. On 
its winter home on Pacific atolls, the curlew supplements its diet with 
tern eggs, suggesting that the available food supply is not ideal for a 
shorebird. Again, however, the fact that it does winter successfully 
in Polynesia and not elsewhere is sufficient evidence that this is now 
the best area for it. Meinertzhagen (1928) has spoken of the fauna of 
the Tibetan Plateau as composed to a large extent of relict forms that 
have retreated to this bleak area, ‘‘whither their enemies have not 
been able to follow.’”” The concept is, I believe, a valid one, but we 
must bear in mind that the “‘strategic retreat’’ of such forms is a long- 
term, involuntary, selective process. Dr. A. E. Parr has suggested to 
me that many deep sea fishes may be relicts of this type. 


COMPARISON OF RELICT AND DOMINANT SPECIES 


Relicts are species that tend to become more and more restricted 
both geographically and ecologically, because they are unable to com- 
pete successfully with other species. At the other extreme are those 
dominant or ultra-successful species that are expanding geographically 
and also, in many cases, in ecological tolerance. The American Robin 
(Turdus migratorius) is an example. Its breeding range is enlarging 
in the southeast and also in the far west. Its tendency to push into 
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new ecological niches is shown by the number of nests which it builds 
in more or less unsuitable places. At first glance it is often difficult to 
see why such a species is so numerous in spite of the high nesting 
mortality. Actually, the mere existence of numerous “‘submarginal”’ 
nests is an indication of aggressiveness and adaptability. 

In an important paper on the ecology of Swedish birds, Svardson 
(1949) showed that a species may, so to speak, behave like a relict one 
season and a dominant the next. When a cyclic bird is abundant it 
overflows from its optimum adaptive niche into all sorts of habitats 
in which it is not usually found and in which it is not very successful. 
When its population is at a low ebb, on the other hand, it is to be 
sought only in the most ‘‘typical’’ habitat. Relict forms are, from this 
point of view, ones that have been forced permanently into specialized 
little niches. Sometimes this means that they are found only in one 
small breeding area, as for example, the Ross’s Goose. Others, like 
Bachman’s Warbler, may occur in little pockets here and there over 
a wide area. 


RESTRICTED WINTER RANGES OF RELICT SPECIES 


Most of the species listed above have winter ranges that are as 
small as the nesting ranges, suggesting that they are at a competitive 
disadvantage at all seasons and in all places. Often, as with the 
Bristle-thighed Curlew, the Bachman’s Warbler, and the Kirtland’s 
Warbler, the winter range is insular. Species that winter on islands 
will have fewer resident species with which to compete, and these few 
will, on the whole, be less aggressive and competitive than ones native 
to continental areas. Resident insular birds live in a sequestered en- 
vironment and in the course of time tend to become less adaptable 
than mainland species (see, for example, Bond, 1948: 221-226). The 
fact that some relict species reach their wintering grounds after what 
would seem to be unnecessarily long and hazardous migrations sup- 
ports the hypothesis that insular winter ranges often do have definite 
advantages. 

Most studies of the ecological relationships of sympatric birds give 
primary or exclusive attention to the breeding areas. If, however, 
the population of a species is drastically reduced in winter or on migra- 
tion, the numbers reaching the breeding area may be so small that 
there is little competition for food, either intraspecific or interspecific. 
Even in resident species, winter rather than summer is often the crucial 
period, as is well known for many game species. Hence studies of 
interspecific competition among breeding migrant species must be 
analyzed with some caution (for further discussion of this and related 
problems see Gilbert, Reynoldson and Hobart, 1952). 
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Some years ago the late P. A. Taverner (1935) developed this con- 
cept on a broader basis. He pointed out that the tropical wintering 
area available to many species of North American migrants is much 
smaller than the nesting area, presumably resulting in severe competi- 
tion in winter. This, he suggested, is the reason why more species of 
birds have become extinct in North America than in Eurasia, despite 
the longer history of persecution by man on the latter continent. The 
birds of Europe have a large wintering area available to them in 
Africa (Moreau, 1952), although many of them find it necessary to fly 
across the Sahara. Those breeding in Asia often migrate southwest 
into Africa too, but others winter in India, the East Indies, and even, 
in a few cases, in Australia. 

Moreau (1952) has discussed competition between residents and 
migrants in winter, as did Mayr and Meise (1930) in their analysis of 
the theoretical aspects of avian migration. 

It is possible, as Dr. E. Mayr has suggested to me, that the present 
reduced status of the Kirtland’s Warbler and some other species with 
an insular wintering range is the result of an actual reduction in size 
of the islands on which they winter, caused by melting of the glaciers 
and rising sea levels. This may be a contributing factor in some 
cases, but the peculiar specialization that restricts the nesting habitat 
of this warbler to recent burns suggests that its limitations extend to 
the summer as well as to the winter range. Furthermore, several of 
the species listed above have a restricted winter range that is not 
insular. 


THe “Evo.LuTIon” OF MIGRATION ROUTES 


If, in declining or relict species, the winter range sometimes becomes, 
during the course of time, exclusively insular, we have a clue to the 
origin of certain rather baffling migrations such as that of the Bristle- 
thighed Curlew. This curlew is by no means the only shorebird that 
winters regularly in the islands of the central Pacific. The Golden 
Plover (Pluvialis dominica), the Tattler (J/eteroscelus incanus), the 
Sanderling (Crocethia alba), and the Pacific Godwit (Limosa lapponica) 
also do. All of these, however, except the Curlew, also winter on the 
coasts of America, Asia, Australia, or Africa. It is natural to suggest 
that the Bristle-thighed Curlew is a relict species whose winter range 
once included such continental shores, but has now been restricted to 
the central Pacific islands, presumably because it could not compete 
successfully with shorebirds that winter in continental areas. As we 
have seen, the nature of its breeding range does make it seem likely 
that it is a relict species which once enjoyed a wider distribution. 
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In a somewhat parallel case, that of the Long-tailed Cuckoo (Eudy- 
namys taitensis) which nests in New Zealand and winters on the numer- 
ous small islands of southern and central Polynesia (Bogert, 1937), 
there is no reason to believe that we are dealing with a relict species. 
It may be significant, however, that if this cuckoo were to winter in 
New Guinea or Australia, it might come into competition with the 
closely allied Koel (Eudynamys scolopacea), of which taitensis may be 
no more than an insular representative. Only in the Solomon Islands 
does taitensis winter in an area where scolopacea is resident, but the 
Solomons are outside the main winter range. Additional islands now 
submerged may have been present during the Pleistocene in the area 
between New Zealand and Polynesia and thus may have facilitated the 
evolution of this remarkable migration. 

Thus, by assuming that migration routes and winter ranges may 
become constricted or altered by interspecific competition, we are able 
to explain how certain remarkable migrations to and from oceanic 
islands came into being. We need not fall back upon hypothetical 
land bridges or continental drift (Wolfson, 1948) as an explanation. 


REMARKS ON EXTINCTION 

Examination of distributional data will often provide a clue to the 
extinction or near extinction of certain species. The Labrador Duck 
is a case in point. Bent (1925) and others have correctly stated that 
the presumed small size of the breeding range of this duck made it 
especially vulnerable to persecution. As noted above, it seems to 
have been the only bird whose breeding range was restricted to the 
American coast of the North Atlantic. ‘This leads one to suspect that 
it was already a relict species at the time it came to the attention of 
naturalists. Persecution by man led to speedy extinction. 

In the Slender-billed Curlew one finds a species whose somewhat 
unusual migration and small wintering and breeding ranges suggest 
that we are again dealing with a relict species. If this is so, we are 
less surprised to learn from Stresemann and Grote (1943) that it has 
become greatly reduced in numbers. Study of distributional data 
may thus indicate that certain species are in special need of protection. 
Investigation of ‘‘natural’”’ relicts may show us better how to conserve 
species like the Whooping Crane which have been reduced to relict 
status by the activities of man. 


SUMMARY 
When a species of bird of continental distribution is very restricted, 
ecologically or geographically (or both) in the absence of pronounced 
physical barriers, it is probably usually safe to assume that it is a 
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relict, that is, that the present distribution is less than it was in the 
past. Such relict species, when migratory, frequently have winter 
ranges that are as circumscribed as the breeding range itself. This 
suggests that the populations of such species may be, in some cases, 
more rigidly controlled by conditions on the wintering (or migratory) 
areas than by those encountered during the nesting season. This 
must be taken into account in assessing the importance of interspecific 
and intraspecific competition on the breeding grounds. Further, the 
winter ranges of relict species are often insular, presumably because 
competition is thereby reduced. Gradual restriction to an insular 
winter range as a species declines may, it is suggested, have produced 
certain remarkable migrations otherwise difficult to explain. Birds 
with a relict type of distribution will be especially susceptible to 
persecution or to man-made ecological changes and hence will require 
more than the ordinary degree of protection. 
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OBSERVATIONS OF THE SHORT-TAILED HAWK 
IN FLORIDA 


BY JOSEPH C. MOORE, LOUIS A. STIMSON, AND WILLIAM B. ROBERTSON 


In the latest published summary of the occurrence of the Short- 
tailed Hawk (Buteo brachyurus)in the United States, Bent (1937: 254) 
comments: “This . . . South American hawk .. . appears in the 
United States only in Florida. It always has been extremely rare and 
local even there, and now I believe it has almost, if not quite, disap- 
peared from that State.’’ Because of the rarity and uncertain status 
of this little hawk in the United States, we have recorded our observa- 
tions of it during our acquaintance with the south Florida wilderness 
much of which is now the Everglades National Park. 

Toward the end of the summer of 1951, Moore noticed that some 
months had passed without an observation of a Short-tailed Hawk. 
Analysis of the park records suggests that this hawk may occur 
preponderantly in winter. Examination of the literature reveals a 
restriction of records to fall, winter, and spring, which appears to have 
escaped earlier notice. Citing 32 dated observations and collections 
of this hawk, Howell (1932: 180) concludes: ‘“These dates indicate 
that the bird is a permanent resident of Florida.’’ However, tabula- 
tion of the dates reveals no record for June, July, August, or September. 

The number of recorded observations of this hawk nesting in 
Florida (Scott, 1889; Pennock, 1890; Bendire, 1892; Swann, 1922; 
Brandt, 1924; Sprunt, 1939; and Nicholson, 1951) certainly suggests 
its permanent residence in the State. However, despite this and 
despite the fact that naturalists afield in the summer in Florida are 
few, we are convinced that the concentration of records in mid- 
winter, shown in table 1, truly represents a greater abundance of the 
species present at that time. We know that in the Everglades 
National Park this hawk disappears in the spring from areas which 
had been its haunts during the winter. 

Since 1932, Stimson has spent 204 days afield in the area which is 
now the Everglades National Park, on the Tamiami Trail west as far 
as Marco Island, on the South Loop Road of the Tamiami Trail, 
and down the Florida Keys. This resulted in 14 observations of the 
Short-tailed Hawk. Robertson spent six days in December of 1948, 
two summer months of 1950, February through August of 1951, and 
November, 1951, through the following July, in this same area studying 
the birdlife and plant communities. This resulted in five observations 
of the hawk. Moore, as biologist for the Everglades National Park, 
has been afield in the park 267 days between February, 1949, and 
July 1, 1952, and observed Short-tailed Hawks seven times. 
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TABLE 1 
RECORDS OF OBSERVATIONS OF THE SHORT-TAILED HAWK BY MONTHS 


wc Nov. 


Previously unpublished observations 0 
Records from the literature 0 
Totals 0 13 18 27 18 19 14 


Dates of observations from ‘Audubon Field Notes,’ 1949, April, June, 1950, 1951, and 
1952; Bailey, 1925; Brandt, 1924; Brewster, 1887; Broun, 1935; Cottam and Knappen, 
1939; Davidson, 1951; Edmondson, 1934; Greene, 1946; Howell, 1932; Kuerzi and Lewis, 
1938; Nicholson, 1951; Pennock, 1890; Reimann, 1938; Ridgway, 188la, 1881b; Scott, 
1888, 1889; Sprunt, 1939; Stimson, 1942; Swann, 1922. 


NON Aug. 
Sept. 
Oct. 

NNO May 
ooo June 


Other members of the Everglades National Park staff contributed 
observations as follows: superintendent Daniel B. Beard (4), naturalist 
Willard E. Dilley (7), temporary ranger C. Tyler Hotchkiss (9), and 
warden M. Barnie Parker (17). Persons associated with the National 
Audubon Society contributed observations: Robert P. Allen (five from 
the field notes of Edward J. Reimann), Charles M. Brookfield (2), and 
Allan Cruikshank (1). Al Pflueger of Miami gave us three observa- 
tions. James Jenkins of the University of Georgia faculty and J. W. 
Taylor of Rochester, N. Y., each contributed one while visiting the 
park. R. J. Longstreet of the Stetson University faculty contributed 
an observation from the shore of Lake Okeechobee at Clewiston. 
Herbert L. Stoddard, Sr., contributed an observation from north 
Florida. E. Morton Miller permitted one of us to examine a mounted 
male in the white phase in the collection of the University of Miami. 
We are very grateful to these persons for their help. 

An observation as used in this paper means an instance in which 
one or more individuals were seen by one or more persons at a single 
time and place. We have attempted to avoid duplication of observa- 
tions for the same place and day. A pair as used here means merely 
two birds observed by one or more persons at a single time and place. 


SUMMER RECORDS 


There is no mention in the literature of observations or collections 
of Short-tailed Hawks in Florida in the summer. In our experience 
they disappear almost entirely during the summer from the areas 
which they frequent during the rest of the year. The two following 
are the only summer records of which we are aware. Robertson 
observed a dark-phase individual soaring and calling over Key Largo 
on August 16, 1950, about two miles from the northeast end of the 
key. Beard saw a light-phase Short-tailed Hawk August 6, 1951, at 
5:30 p. m. in Sandfly Pass of the Ten Thousand Islands. 


472 Moore, STIMSON, AND RoBERTSON, Short-tailed Hawks vel'te 


Three September records shown in table 1 are from the field notes 
of Edward J. Reimann for 1937 in the Ten Thousand Islands where 
he was working as a warden for the National Audubon Society. His 
notes indicate that he saw Short-tailed Hawks on only three of 30 
field days that month. Al Pflueger of Miami collected a bird in the 
light phase on September 21, 1938, near Hollywood, Florida, on the 
Dania Road. 


Color PHASE 


Breeding pairs of this bird have been known to consist of a light- 
phase female and a dark-phase male in three instances (Scott, 1889; 
Brandt, 1924; Howell, 1932). Dark-phase nesting females have been 
reported without mention of the phase of their mates, and other phase 
combinations of nesting pairs remain unknown. In no brood of this 
hawk in Florida has the color phase of the young been recorded. 

The proportion of light- to dark-phase birds is a matter which may 
be discussed to better advantage now than has been possible before. 
To 15 published observations of single, light-phase birds we are able 
to add 30, and to 14 published observations of single, dark-phase 
birds we add 27. We are able to add but two observations of light- 
phase pairs to the one already published, but to the three published 
observations of dark-phase pairs, we add seven. There are five 
published records of pairs containing both phases. The total is 56 
light-phase to 64 dark-phase Short-tailed Hawks observed or collected. 
In view of this, the term ‘‘normal phase’’ perhaps should not be used 
in this species. 

Literature records of color phase are from ‘Audubon Field Notes,’ 
1949, April, June, 1950, 1951 (a black phase pair observed by Stimson 
was included in the ‘‘six’’ enigmatically reported), 1952; Bailey, 1925; 
Brandt, 1924; Brewster, 1887; Broun, 1935; Davidson, 1951; Edmond- 
son, 1934; Greene, 1946; Howell, 1932; Kuerzi and Lewis, 1938; 
Nicholson, 1951; Reimann, 1938; Ridgway, 1881la; Scott, 1888, 1889; 
Sprunt, 1939; Stimson, 1942. 


OBSERVATIONS 


Sight records of this little hawk above Paradise Key and Taylor 
Slough in the Everglades National Park during the winter of 1951-52 
are interesting in themselves. Lone, light-phase individuals were seen 
here November 20, December 14, 29, January 28, 29, February 7, 13, 
and March 18. Lone, dark-phase individuals were observed January 
10, 15, 17, 24, 31, and February 17. These records are available 
largely through C. Tyler Hotchkiss, who made and recorded eight of 
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them while assigned to duty at Paradise Key. These were all records 
of birds on the wing. Dilley says they were most often seen hanging 
or circling in the up-draft at the eastern edge of Paradise Key where 
the wind coming across the open sawgrass glades and Taylor Slough 
encounters the wall of hammock trees. 


Among the Short-tailed Hawk observations recorded in Parker’s 
patrol log there are two local series. During the winter of 1950-51 
while patrolling by boat, he recorded seeing a light-phase Short-tailed 
Hawk in the headwaters of Lostmans River in the Everglades Na- 
tional Park: November 23, 29, and December 14 over Big Lostmans 
Bay (lat. 25° 33’ and long. 81° 06’) and April 5 over Puzzle Lake (lat. 
25° 35’, long. 81° 06’). On December 14 he also recorded a dark- 
phase individual near Tigertail Camp which he locates about four 
airline miles east of Puzzle Lake. During the winter of 1951-52 in 
the Lostmans River system, Parker recorded lone, light-phase Short- 
tailed Hawks in the “headwaters’’ January 1, over Second Bay 
February 14, and over Puzzle Lake April 17. During this period he 
also recorded dark-phase individuals over Second Bay: February 28, 
March 17 and 18. 


We can present five observations for the West Lake-Snake Bight- 
Coot Bay area for the winter of 1950-51, and three more for that of 
1951-52. These were all dark-phase birds. The first winter, near 
Gibby Point on Snake Bight, December 23 (a pair); north shore of 
West Lake, January 16; near Coot Bay Pond, January 18 (a pair); 
same place, February 8; mid-length of Snake Bight Road, April 8. 
The following winter: over Coot Bay, November 17 (a pair); Flamingo 
Road near Bear Lake Road junction, November 22; same place, 
December 18. Most of these observations were by the authors. 


Short-tailed Hawks have been recorded from northern Florida 
(Pennock, 1890; Edmondson, 1934; Ridgway, 1881b; Brandt, 1924), 
but they have been rare. Therefore we transmit the following obser- 
vation by Herbert L. Stoddard, Sr., which he provided us in a letter of 
April 14, 1952. ‘Leon Neel, my forestry assistant . .. and I saw 
one that we flushed out of a cypress right over our heads on the north 
end of Dead Lakes, Calhoun County, Florida, on April 20, 1951. 
The bird was only about 20 feet distant and was in the light phase. 
A half hour later and about one eighth of a mile distant we saw the 
same bird or another in the same phase circling overhead, where the 
glasses brought out the markings (narrow tail-bands, etc.) to perfect 
advantage. We revisited this area only once during the breeding 
season, when we did not see the hawks.” 
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FIELD MARKS AND BEHAVIOR 

It may be of value to persons watching for this rare hawk in the 
field if the authors record here such of its markings and behavior as 
have been observed and recorded in field notes at the time. In the 
pinewoods some two miles northwest of Paradise Key on December 13, 
1951, Robertson observed a pair of light-phase Short-tailed Hawks as 
they flew 30 to 40 feet above ground and recorded: ‘““They appeared 
in flight to be fully as large as the Red-shouldered Hawks of this 
area .... The tails appear dusky (underneath), not at all or only 
very indistinctly banded; wing linings were not as light or showy [as 
Peterson's figure, 1947, opposite p. 59] but the contrast between the 
black primaries and the rest of the underwing was noticeable. The 
breast and belly were white and without marking. Contrast between 
dark head and white of throat was especially noted.”” We had dis- 
cussed this observation before Moore encountered a light-phase bird 
in the pine woods about four miles east of that locality, and recorded: 
“It was soaring or gliding into the wind and barely moving about 50 
feet above me. Watched it with my glasses for 15 to 20 seconds before 
it moved off. Underside of tail light as belly and without bands. 
Well marked with blackish on top of head.” Fifteen days later 
Robertson saw a light-phase Short-tailed Hawk in the pine woods 
about three miles west of where he had seen the light pair. He 
noted: “. . . in flight and perched in open... .A good look; the 
bird was studied for about ten minutes before it flew. Contrast be- 
tween the black cap and white throat is a good field mark for white- 
phase birds.”” These three observations may all have been of the 
two birds originally observed by Robertson and may possibly have 
been of birds not fully adult. 

Of dark-phase birds Moore made the following note in the field 
immediately after watching one from his boat at a distance of 35 or 
40 feet as it perched calmly on a buttonwood tree on the north shore 
of West Lake, January 16, 1951: “It did not appear to be a young 
bird. It was dull black all over except for some yellow on the base of 
the beak, and yellow legs. Not shiny black like acrow. The under- 
side of the tail was pale gray with one dark bar near the distal end. 
We flushed it on purpose, but it ducked over the mangroves giving 
only a fleeting glimpse of some light area on the under side of the wings 
....” These notes were made before consulting Peterson's (op. cit., 
opp. p. 58) figure, and they do disagree with his drawing of the tail. 

We have observed this hawk hang in the air as if suspended by an 
unseen wire on two occasions at places where conditions were right for 
a steady up-draft. We have already mentioned Dilley’s comment on 
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their frequent use of an up-draft at Paradise Key. Another flight 
maneuver is recorded for this bird by Howell (1932: 181): ‘Once he 
left his perch to make a few circles in the air, then set his wings close 
to his body and shot down like a rocket at an angle of 45 degrees 
toward the swamp, screaming as he went.”’ Dilley recorded the 
following note for Paradise Key on November 20, 1951: “‘A light- 
phase [bird] soared around at an elevation of a hundred feet, and after 
a few minutes closed its wings and dropped down into the trees and 
was lost to view.” 

On October 7, 1949, at Paradise Key Dilley observed a Red-shoul- 
dered Hawk (Buteo lineatus) harry a Short-tailed Hawk. He wrote: 
“One dark bird noted on Paradise Key. A Florida Red-shouldered 
Hawk drove it from its perch and pursued it for several minutes.” 

Al Pflueger of Miami told Moore that the light-phase male which 
he collected near Hollywood was eating a Redwing (Agelaius phoent- 
ceus) in the middle of the road; the Redwing was possibly a highway 
casualty. 

HABITAT 


The Short-tailed Hawk has been seen most often in Florida in or 
near swamp forests. Virtually all of the published observations of 
this bird which mention its environs indicate that it was seen in or 
above mangrove or cypress swamps. At least seven of the twelve 
nests of this hawk which are described in the literature were built in 
cypress swamps. ‘Two were in mangroves. Of 39 literature records 
of this hawk which indicate the habitat, 11 are in the general mangrove 
area and 13 are for cypress swamp. Our observations have been made 
during field work which has rarely taken us to real cypress swamps, 
and this surely does bias our data in favor of the mangroves. It 
should be noted that our only recorded occurrences of the Short-tailed 
Hawk out in the Everglades proper (7. e. well away from the Big 


TABLE 2 


PLANT COMMUNITIES OVER OR IN WHICH SHORT-TAILED HAWKS WERE OBSERVED 
Unpublished 
Plant community observations 
Mangrove (not including below) 
a. salt prairie, hammock, etc., within the general mangrove area (including 
the Keys and the Cape Sable area) 

b. transition between mangrove and glades 4 
Glades 2 
Pineland (including hammocks and fiager glades) 20 
Cypress 1 

Literature sources of habitat data used are ‘Audubon Field Notes,’ 1949, April, June, 
1950, 1951, 1952; Brandt, 1924; Howell, 1932; Nicholson, 1951; Sprunt, 1939; Stimson, 
1942; Swann, 1922. 
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Cypress, the pinelands, and the mangroves) are two observations by 
Stimson, both 30 miles west of Miami on the Tamiami Trial (U. S. 
Highway 41): one dark-phase bird on March 29, 1932, and a dark- 
phase pair April 6, 1944 (see table 2). 


ABUNDANCE 


There seems to be some indication that Short-tailed Hawks have 
been more numerous in south Florida during the last several years 
than in the preceding decade or two. When the observations of this 
hawk recorded by Stimson during the past 20 years are related in 


TABLE 3 


R&LATION OF NUMBER OF Days BIRDING IN THE WILDERNESS ARBAS OF SOUTHERN 
FLoriwa (AREA OF THE PRESENT EVERGLADES NATIONAL PARK, FLORIDA 
Krys, Tamiami Trait, Loop Roap, aND Marco To 
NUMBER OF OBSERVATIONS OF THE SHORT-TAILED HAWK 
BY Louis A. STIMSON 


Observations 

Periods Field days Observations per 100 days 
1932 through 1936 35 1 2.8 
1937 through 1941 69 3 4.3 
1942 through 1946 41 3 7.3 
1947 through 1951 69 7 10.1 


five year periods to number of bird-watching days in the south Florida 
wilderness, the result is not easily explained otherwise (see table 3). 
Since Stimson observed only one hawk after we began assembling data 
for this report, no bias of his data may be attributed to this. No two 
of the seven observations in the last period of table 2 were closer to- 
gether than 26 days. Some of the observations were possibly of the 
same individual birds (e. g. a dark-phase pair Dec. 23, 1950, at Gibby 
Point and Jan. 18, 1951 near Coot Bay Pond). Visits to this Cape 
Sable area were more frequent during this last period. Observations 
of Short-tailed Hawks in the area between the Paradise Key and Cape 
Sable, tabulated against birding trips to the Cape Sable area show a 
result similar to that of table 3, but the data are, of course, fewer and 
the value less clear. One might conjecture that the protection which 
this hawk has received from casual shooting since the establishment 
of the Everglades National Park in 1947 has permitted its numbers 
to increase. 


SUMMARY 


Short-tailed Hawks may be seen with some regularity in certain 
wilderness areas of south Florida in winter and early spring. The 
first two observations of this hawk in Florida in summer are presented. 
Despite this and the fact that the species does nest in Florida, strong 
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doubt is cast upon the assumption that the population of Short-tailed 
Hawks present in Florida during winter remains during summer. 
Light- and dark-phase birds have been observed with approximately 
equal frequency. Association of dark-phase birds in pairs seems most 
frequent, mixed pairs less frequent, and light-phase birds in pairs the 
least frequent. Pairs which include both phases are the only ones 
recorded nesting. Afield the bands on the underside of the tail may 
appear to be entirely absent in light-phase birds. These may also be 
very obscure on some dark-phase birds, at least while the bird is 
perched. The contrast of the blackish head and cheeks with the 
white throat is deemed a good field mark for light-phase birds. Rec- 
ords indicate that this hawk is most often seen in cypress swamp 
forests and mangrove swamps. Its numbers in south Florida appear 
to have increased during the past five years. 
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SECOND BROODS IN THE EUROPEAN STARLING 
IN NORTH AMERICA 


BY BRINA KESSEL 


For years ornithologists have debated whether the European 
Starling (Sturnus vulgaris) raises one or two broods during a breeding 
season. European observers have recorded a few instances in which 
marked individuals are definitely known to have raised two broods in 
one season—Berndt (1939) in Helgoland; Creutz (1939), Freitag (1936, 
1937, 1939), and Sunkel (1931) in Germany; Kluijver (1933, 1935) in 
Holland; and Jourdain (1913) and Ticehurst (1913) in the British 
Isles; but a review of the literature reveals only one such instance 
reported in North America, by Brackbill (1949) in Maryland. 

Intensive observations of the starling during five breeding seasons 
(1947-1951) at Ithaca, New York, however, clearly indicate that 
many starlings in this region regularly raise two broods in a season. 
Song and courtship activities are renewed about the nest sites almost 
immediately after the young of the first brood have fledged. Many of 
the same nesting sites are used twice in one season. And the simul- 
taneous egg-laying by a large number of starlings in mid-June, about 
a week after the first brood has fledged, resembles the simultaneous 
layings of the beginning of the first brood, and not the scattered 
layings of intermediate nestings. 

The ultimate proof of second broods comes from marked birds that 
have been observed to raise and fledge two broods in a season. Over 
193 females were banded in nesting boxes at Ithaca from January 
through July, 1947-1951; 40 of these were definitely found to have 
undertaken the raising of second broods after the successful comple- 
tion of a first. Ten of these females raised two broods in each of two 
consecutive years; one raised two broods in each of the breeding 
seasons of 1948, 1949, and 1951. There were undoubtedly more 
instances of second broods, and of second broods in consecutive years, 
but because it was not possible to capture all the nesting females on 
the study area during both nesting periods each year, complete 
statistics are not available. 

Although no reference to second broods by first-year females has 
been found in the literature on the starling, several such instances 
were observed at Ithaca in 1950 and 1951. ‘Two first-year females, 
banded as nestlings in 1949, both successfully fledged a first brood in 
1950, and each undertook to raise a second brood. Unfortunately 
neither second brood was fledged; one female deserted the nest when 
the young were three days old; the other was killed by a Cooper’s 
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Hawk when the young were thirteen days old. Three other first-year 
birds, which were not banded as nestlings, but were aged by hackle 
feathers (cf. Kessel, 1951) and banded during the first nesting period, 
were known to begin second broods. ‘The eggs resulting from two of 
these second nestings were deserted before hatching, and the young 
of the third died before leaving the nest. 

Second broods apparently occur throughout the breeding range of 
the starling in eastern North America, with the exception of the 
extreme northern part. (The breeding biology of the starling has 
received little study west of 95° W. Long.; hence no statement can be 
made on second broods from this region.) An analysis of the egg- 
laying dates available in the literature, and of those found in the Bird 
Distribution File of the Fish and Wildlife Service, shows conclusively 
that throughout eastern United States, north of 30° N. Lat. (the south- 
ern limit of the breeding range), breeding occurs over a long enough 
season to include second broods. It also shows that the majority of 
egg-laying dates at each latitude falls into two definite periods, the 
pattern of these periods corresponding with the periods of the first 
and second broods at Ithaca, and with those proved by Brackbill 
(1949) in Maryland. 

Egg-laying follows a seasonal clinal pattern, being about thirty days 
later for each 10° of latitude northward. Egg-laying for first broods 
begins as early as March 15 in the south (30° 30’ N. Lat.), but not 
until June 15 in the extreme north (50° 12’ N. Lat.). The egg-laying 
for second broods follows about forty-five days after that of the first 
brood. McMillan, Michigan (46° 20’ N. Lat.) is the northernmost 
area where available data definitely indicate the occurrence of second 
broods. Here the young of the first brood left the nest June 11, 1935; 
and on August 1 of that year more young were found in the nest 
(Fish & Wldf. Serv. Bird Dist. File). At Kamouraska, Quebec 
(47° 35’) young were found in the nest on July 16, 1927. These were 
probably second-brood young, too, but because the dates of the first 
brood of that year are not known, one can not be sure (Fish & Wldf. 
Serv., tbid.). No evidence of second broods has been found north of 
48° N. Lat., east of 95° W. Long. in North America. North of 48° N. 
Lat. egg-laying for the first brood does not begin until May 15 or later, 
and either the short season or the physiological condition of the bird 
this late in the season apparently precludes second broods this far 
north. 

There is some evidence that the frequency of second broods may 
vary with several factors. As noted above, geographic distribution 
may determine the presence or absence of two broods. Even within 
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the normal range of second broods, geographic locality probably 
affects the number of second broods, though the North American 
data are too sparse to prove this. The earliness of the season may 
affect the number of broods. Creutz (1939), Berndt (1939), and 
Kluijver (1933) found that second broods varied from 35 per cent of 
the first brood to zero per cent, with the greater percentage of second 
broods occurring in the years when the season was early, enabling 
first broods to get underway early. Berndt (op. cit.) indicates that 
moisture, too, may be an important factor in the occurrence of second 
broods. He records that the year 1934 had an early season with the 
usual number of first brood layings, but that the season was unusually 
dry and no second broods were observed. 

Effects of the earliness or dryness of the season on the number of 
second broods are not evident from the studies at Ithaca. In the 
few years for which full data are available (1948, 1950, and 1951) the 
dates of the first eggs of the first brood were April 20, April 29, and 
April 27, respectively; these dates show no significant correlation with 
the number of second broods. (In 1951 all the nestlings were col- 
lected before they left the nest. Because the nestlings were taken 
close to the end of the nestling period, and the sexual cycle was ap- 
parently not seriously interrupted, the 1951 data are incorporated in 
these analyses.) There were no abnormally dry periods during the 
study, monthly rainfall of all three seasons varying from 1.69 to 4.18 
inches (except June, 1951, when it was 6.11 inches); hence no com- 
parative data are available. 

Most of the female starlings in the vicinity of Ithaca that are 
physiologically capable of undertaking a second brood apparently do 
so. It was noted during the present study that any birds that have 
their first nesting attempt of the season broken up apparently can not 
fledge their re-nest brood in time to lay eggs for the regular second 
brood while it is physiologically possible. Two successful broods, 
therefore, are to be expected only from those females whose first brood 
was raised successfully and without interruption. It is of interest, 
then, that in Ithaca, when the three complete years are taken as a 
unit, over 93 per cent of the first broods that were begun with the 
early layings and were successfully completed, were followed by 
second broods. (For this percentage, each year’s total data were 
used, rather than just the few data available from marked birds; that 
is, all the layings that occurred during the simultaneous layings for 
second broods, and that occurred at the time the banded females were 
laying for second broods, also were assumed to be second broods. In 
view of studies of the sexual cycle of the starling, this assumption 
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appears to be safe.) In 1948, 65 first brood nests were begun, but 
because of desertions and deaths (caused almost entirely by human 
disturbances), the young of only 43 of these early nests were fledged. 
Forty-one second broods were begun that year. In 1950, 57 first 
broods were begun, but for the reasons mentioned above, only 39 were 
fledged. ‘Thirty-nine second broods were begun in 1950. In 1951, 61 
first broods were begun, and 47 were fledged; 41 second broods were 
begun. 

No proof of three successive broods has ever been established, nor 
is there any evidence in the tempo of the reproductive cycle to indicate 
the occurrence of third broods. Apparently the casual references to 
three broods that one finds in the literature are the result merely of a 
few observations of starlings nesting at abnormal times of the year, 
for the starling has been recorded nesting in every month of the year 
by one observer or another. In view of the precision and relative 
shortness of the starling’s normal breeding season, these abnormal 
nestings are not easy to explain (cf. Bullough, 1942). Whatever the 
reason, however, the occurrences of autumn and winter breeding are 
rare, and, in light of our present knowledge, they should not be con- 
sidered third broods. 

SUMMARY 

Intensive observations of the starling during the breeding seasons 
of 1947 through 1951 at Ithaca, New York, have resulted in data that 
now prove that many starlings regularly raise two broods in a season. 
These data, along with the records of other observers, indicate that in 
eastern North America, between northern Florida and the Great 
Lakes, many starlings raise two broods in a season. 

In Ithaca most of the female starlings that are physiologically 
capable of undertaking second broods do so; and in 1950 and 1951 
several instances were noted in which even first-year females attempted 
second broods. Because of relatively uniform seasons during the 
study, the effects of the earliness or dryness of the season on the 
frequency of second broods were not apparent. No evidence of third 
broods was detected; apparently the casual reference to third broods 
are the result of a few observations of starlings nesting at abnormal 
times of the year. 
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A FOSSIL HOATZIN FROM THE MIOCENE OF COLOMBIA 
BY ALDEN H. MILLER 


THE rich collections of Miocene vertebrate fossils obtained by Dr. 
R. A. Stirton and his associates in the upper Magdalena Valley of 
Colombia, South America, have consisted chiefly of mammalian and 
reptilian material (Stirton, 1951; Savage, 1951). Even though a bat 
and small primates have been found, bird remains inexplicably are 
almost lacking. However, in close association with the monkey, 
Cebupitheca sarmientot, was part of a skull which when prepared 
proved to be that of a galliform bird. Further removal of the matrix 
uncovered many of the fine details of cranial structure which showed 
that this fossil bird had close affinity with the aberrant galliform type 
known as the hoatzin, family Opisthocomidae. This family hereto- 
fore has been unrepresented in the fossil record. 

Few groups of birds have the narrow, elongate postorbital cranium 
lacking high occipital crests which is found in the Galliformes. Some 
genera of the Tinamiformes have the same general configuration of the 
cranium, but in all the tinamous examined the suprameatic crest is 
very differently shaped from that in the Galliformes; it consists of a 
simple arc bearing a down-turned process anteriorly. Also the occipi- 
tal condyle is a simple, single knob in the Tinamiformes instead of a 
dorsally cleft process as in the Galliformes. 

The Miocene fossil shows so many points of similarity to the 
hoatzin, even in matters of precise location and size of foramina in the 
orbit, that I have no hesitancy in placing it in the family Opistho- 
comidae. It may be described as 


Hoazinoides magdalenae, new genus and species 


Type.—Partial skull, complete dorsally from midfrontal level to foramen magnum; 
temporal area and most of suprameatic border complete on left side; left posterior 
face of orbit represented, although fractured dorsally; basioccipital, exoccipital, and 
opisthotic well represented on right side; no. 42823, Univ. Calif. Mus. Paleo.; figs. 1 
and 2. 

Type locality.—‘‘Approximately 8 meters of gray clays overlying concretionary 
sandstone which rests on the conglomerates so conspicuously exposed in the middle of 
the Villavieja~-Cerro Gordo section. . . . Found in the clays adjacent to the Villa- 
vieja-San Alfonso trail, several meters beyond the house called La Venta, Huila, 
Colombia” (Stirton, 1951). Locality V 4517; Royo no. 1999. Late Miocene age. 
La Venta fauna. 

Diagnosis.—Similar in size and configuration to Opisthocomus hoazin but parietal 
area of skull concave in lateral profile rather than rounded; frontal area less rounded 
in lateral profile and lacking median groove; distance from transverse occipital crest 
to upper border of foramen magnum slightly greater; median occipital ridge sharper 
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and more elevated; scar of M. pseudotemporalis superficialis on orbital surface less 
extensive dorsomedially; notches on anteroventral surface of suprameatic crest less 
well defined. 

Measurements.—Hoazinoides: greatest width of frontals at anterodorsal base of 
postorbital process, 23.2 mm.; least width across skull at level of temporal fossae, 
18.8. Optsthocomus, 3 skulls: width at frontals, 21.0, 21.3, 21.4; width at temporal 
fossae, 19.1, 19.4, 19.6. 


TABLE I 


DIFFERENCES BETWEEN CRANIA OF THE OPISTHOCOMIDAE AND THE 
Cracipak (Ortalis) 


Opisthocomus 


Upper orbital fenestra: small, rounded 

Supraorbital plate: laterally well pro- 
duced at level of anterior brain surface 

Scar of origin of M. pseudotemporalis 
superficialis inside orbit: large, well 
defined, extending close to borders of 
both orbital fenestrae 

Scar of origin of M. adductor mandibulae 
externus superficialis: large, well de- 
fined, extending close behind rim of 
postorbital process 

Axis of temporal notch or groove be- 
tween postorbital process and supra- 
meatic crest: horizontal (in line with 
palate) 

Suprameatic crest: produced ventro- 
laterally with long anterior process 
Supraoccipital ridge: close to foramen 

magnum 
Basitemporal plate: two mounds on 


Ortalis 
Large, extended anteriorly above septum 
Less extended laterally 


Margins not defined, attachments weak, 
area apparently smaller 


Not well defined posteriorly, less exten- 
sive anteriorly, scar of a deeper layer 
visible within temporal notch 


Approaching vertical, about 60° from 


horizontal 


Closely pressed to cranium; anterior 
angle not produced 
Well separated from foramen magnum 


Smooth, evenly rounded surface 


either side of mid-line 

Lateral process of basitemporal plate 
(exoccipital, opisthotic): produced 
ventrolaterally 


On approximately same level as main 
surface of plate 


The opisthocomids differ from the cracids, which are a representa- 
tive and apparently primitive group in the typical galliform line, in 
the points listed in table 1 as concerns the parts of the skull preserved 


in Hoazinoides. In general the skull of the modern hoatzin is shorter, 
the brain case is more rounded dorsoposteriorly, and the bill is shorter 
and more massive than are these parts in the cracids; concomitantly 
differences occur in the attachments and size of the adductor muscles 
of the jaw. The important differences in the angulation of the tem- 
poral notch, which in the Opisthcomidae has a nearly horizontal axis, 
and in the depth of the notch medial to and above the suprameatic 
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Ficure 1. Lateral and posterior views of skull, all X 1. (a, d) Opisthocomus 
hoazin, no. 52886 Mus. Vert. Zool. (b. e), Hoazinoides magdalenae, type; stippled 
areas and margins consisting of broken lines indicate reconstructed areas; in bilater- 
ally symmetrical drawings missing parts on one side are drawn as mirror images of 
other side without indication of reconstruction. (c, f) Ortalis wagleri, no. 78691 
Mus. Vert. Zool. 
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Ficurk 2. Dorsal views of skulls and anterior views of orbit and base of cranium 
(semidiagrammatic), all X 1. (a, d) Opisthocomus hoazin. (b, e) Hoazinoides 
magdalenae. (c,f) Ortalis wagleri. Same specimens as in figure 1. 
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crest reflect much of the type of bill and its angulation and leverage 
The close correspondence of the fossil with Opisthocomus in these 
significant particulars strongly indicates that Hoazinoides had a 
similar bill and jaw apparatus. Moreover, in the details of location 
and shape of the foramen for the trigeminal nerve and of the foramen 
and groove for the ophthalmic branch of this nerve and in the sculp- 
turing of the under surface of the orbital roof, Hoazinoides closely 
matches Opisthocomus. 

The most significant departure of Hoazinoides from Opisthocomus 
consists of its flatter, less rounded brain case, especially in the parietal 
area. This Miocene representative had not attained the degree of 
doming of the cranium, and perhaps not the general skull shortening 
which seems to go with this feature, that is seen in the living bird. 
In this respect Hoazinoides is very similar to other galliforms and 
especially the cracids of similar size such as Ortalis wagleri; Crax on 
the other hand has attained, independently of the development in the 
opisthocomids, an arched parietal area. 

Does this similarity in the parietal area actually serve to bring the 
cracid and opisthocomid lines closer together than they formerly were 
considered to be? Probably it should be so interpreted, but there is 
the possibility that the lesser arching of the cranial roof of Hoazinoides 
is independently developed apart from a cracid or common galliform 
ancestry. 

The scar for M. pseudotemporalis superficialis on the orbital surface 
is less extensive in Hoazinoides than in Opisthocomus, but its rim is not 
visible at all in Ortalis. Probably this feature of Hoazinoides should 
be interpreted as indicating a slightly lesser specialization of the bill 
and jaws than in Opisthocomus. This condition along with the lesser 
doming of the skull leads me to regard Hoazinoides as a more primitive 
member of the opisthocomid line, thereby marking a closer approach 
of this line to the general galliform stock, possibly even to the cracid 
division. Yet it should be realized that Hoazinoides by no means 
establishes a phyletic junction point with other galliforms. Such 
junction must considerably antedate the Upper Miocene, for in its 
main features, even in the Miocene, Hoazinoides had become an 
opisthocomid as we know the type today. The less advanced mor- 
phological modifications of Hoazinoides, however, do lend support to 
the inclusion of the Opisthcomidae in the Galliformes, an inclusion 
which has variously been doubted in the past (Parker, 1891; Banzhaf, 
1929; Stresemann, 1934). 

The single living species of hoatzin inhabits river-border woods of 
the low-lying drainage basins of the Amazon and Orinoco rivers in 
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South America. It is not known to occur west of the Andes in the 
Magdalena River drainage where the Miocene fossil was found. If 
the Miocene bird favored similar woods and border brush above damp 
ground or water, it would be expected to occur in an area such as that 
represented by the La Venta deposits. Here existed a low-lying 
river flood plain with a rich crocodilian and aquatic chelonian fauna 
(Savage, 1951) and a considerable woodland as indicated by the 
presence and close association of primate fossils (Stirton, 1951). 

The modern hoatzin is a bird that clambers about in dense vegeta- 
tion and flies weakly. Both adults and young not infrequently fall 
into or take to the water. The young are renowned for their posses- 
sion of well developed claws on the first two digits of the wing which 
they use extensively in climbing, and the adults, although lacking 
claws, use the whole wing as an aid in climbing (Beebe, 1917). The 
primitive aspect of the wing of the young, although it has been made 
much of as a possible stage, or at least a copy of astage, in theevolution 
of the wing of birds (Parker, 1891; Beebe, 1917; Heilmann, 1927), is 
generally regarded now as a secondary adaptation of the young for 
climbing in the preflight stage (Steiner, 1918; Stresemann, 1934). 

Grateful acknowledgment is made to Dr. R. A. Stirton for the oppor- 
tunity to study this fossil and to the Servicio Geolégico Nacional de 
Colombia and the Associates in Tropical Biogeography of the Uni- 
versity of California for support of the work of Dr. Stirton and myself 
in Colombia. 
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GENERAL NOTES 


Mallard Nesting in Maine.—The Common Mallard (Anas platyrhynchos platy- 
rhynchos Linnaeus) has been suspected of breeding occasionally in Maine, although 
no actual instance of nesting has been recorded (Palmer, Maine Birds, 1949, Bull. 
Mus. Comp. Zoo., Harvard College, Vol. 102, p. 75). While far from being abundant, 
this species has been observed during recent years at all seasons, but particularly 
during the fall migration. The discovery of two nests, one each in 1949 and 1950, 
at the Davis-Holbrook Marshes in Eddington, Penobscot County, Maine, and one 
flightless brood at Passadumkeag, Penobscot County during 1952, are of interest. 

On May 8, 1949, I observed a drake mallard in the water along the edge of a small 
marshy cove. He flushed and flew to a distant part of the area. Within an hour I 
flushed a hen mallard from a nest that was within 450 feet of the area where the drake 
was first seen. The hen left the vicinity by the same route taken by the drake. 
Later in the day the pair was flushed from another marshy portion of the area and 
after circling for several minutes they alighted in the open lake about one-half mile 
distant. 

The nest contained five light greenish-buff eggs. During the second check, on 
May 18, the hen was flushed from the nest at 11:00a.m. Nine eggs and an increased 
amount of down were present. On May 29, the writer, together with Howard L. 
Mendall, again checked this nest and flushed the hen at 3:40 p.m. When re-examined 
on June 21, the remaining evidence indicated a successful hatch. 

The nest site was much like that of a Black Duck (A. rubripes). It consisted of a 
small hummock formed by stems of holly (Ilex verticillata), sedge (principally Carex 
lasiocarpa var americana), and leatherleaf (Chamaedaphne calyculata). The general 
area is characterized by floating sedge meadow with scattered patches of woody 
plants. 

The nest was constructed of the stems and leaves of sedge and a few dead leaves of 
leatherleaf. It was approximately 15 inches above the water, 125 feet from upland 
woods, and 240 feet from the channel of open water. 

The second nest, found on May 9, 1950, was at a similar site, and was within 100 
feet of the first. This nest contained 8 eggs when discovered. Another egg was 
subsequently laid, and when re-checked on June 4, nine newly hatched ducklings 
were present. 

Attempts to locate the broods after they left the nest were unsuccessful. In June 
1949, a hen mallard was flushed from dense cover. Her behavior was like that of a 
broody Black Duck, but no ducklings were seen. 

On July 17, 1952, a hen mallard with a brood of 12 half-grown, flightless young was 
observed from a canoe on the Penobscot River at Passadumkeag, Penobscot County, 
Maine. These birds were watched for several minutes with the aid of binoculars at 
a distance of about 300 feet. Eventually the hen and brood scurried to shore into 
dense growths of ferns and grasses. 

This is a contribution from the Maine Cooperative Wildlife Research Unit, Orono, 
Maine; Maine Department of Inland Fisheries and Game, University of Maine, 
Wildlife Management Institute, and U. S. Fish and Wildlife Service, cooperating.— 
Ma.coim W. Courter, Assistant Leader, Maine Cooperative Wildlife Research Unit, 
Orono, Maine. 


Further Information on the Turkey Vulture (Cat hartes aura) in New 
England and Eastern Canada.—A paper by t he undersigned, ““The Turkey Vul- 
ture in New England and Eastern Canada up to 1950” (Auk, 68: 315-333, 1951), 
has elicited cert ain material which seems worthy of record. 
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Maurice Broun (1951: in litt.) wrote that Judith Gregory, of Charlottesville, 
Virginia, saw an adult Turkey Vulture ‘‘about 8 miles south of Inverness, Cape . 
Breton, Nova Scotia, on the coast,” during the first week in August, 1948. 

Christopher M. Packard (1951: in litt.) reported his unpublished observation of a 
Turkey Vulture soaring ‘‘very low over a burnt-over section just outside of Bruns- 
wick, Maine,” in early May, 1944. 

A note by Vera H. Wallace (New Hampshire Bird News, 4: 32, October, 1951), 
discussed records for this species in the vicinity of New Hampton, N. H. Mrs. 
Wallace (1951: in litt.) informed us that this note erroneously gives “April 12, 
1947” as the date on which a bird was taken near New Hampton; the correct date is 
April 13, 1947, as given in our paper. However, Mrs. Wallace’s note added a New 
Hampshire sight-record which we had overlooked: a bird seen by her on July 21, 
1947, in New Hampton. Hugh Williams, of Waldoboro, Maine (1951: im liit.), 
described accurately to us six Turkey Vultures which he saw over Dublin, N. H., 
in May, 1941. 

In view of the scarcity of records for this species in Vermont, the report by Thomas 
H. Foster (1951: in litt.) of a bird, which he saw over his home in Bennington, Ver- 
mont, April 12, 1951, deserves mention. 

George Decker (1951: in litt.) wrote that he had found a Turkey Vulture roost in 
a wooded swamp in central Dutchess County, N. Y., and another roost close to the 
New York stateline in Litchfield County, Connecticut. According to Decker, the 
latter roost is located on a rocky hillside; it is used in summer by about 40 birds and 
has existed for several years. Mr. Decker added that, at the time of heavy snows 
prevailing during the winter of 1947-48, “dogs killed several deer on Preston Moun- 
tain, and the vultures (about 30) wintered, feeding on the dead deer.’’ Preston 
Mountain is near Kent, Conn. 

Our first report of a Turkey Vulture feeding on an animal killed on a New England 
highway came to us from Henry H. Townshend (1951: in litt.), who wrote that in 
April, 1951, for the first time in his experience, he closely observed one of these birds 
feeding on a dead skunk on a highway near Salem, Conn. 

Samuel A. Eliot, Jr. (1951: in litt.) pointed out that an immature Turkey Vulture 
was caught alive in Longmeadow, Massachusetts, in late November, 1946, and was 
kept for some time in the Forest Park Zoo, Springfield, Mass. 

A paper by Dr. A. E. Allin (Can. Field-Nat., 58: 185) should be called to the 
attention of students of the northern limit of range of Cathartes aura. Dr. Allin 
(1951: in litt.) suggested that the birds discussed in his paper probably are referable 
to the western race, feler. 

The senior author regrets that, through his inadvertence in proofreading, the 
name of Dr. Edson B. Heck appeared as “Gordon Heck” (Auk, 68: 319), and 
apologizes for this error. 

We are grateful to the various correspondents who supplied the material con- 
tained in this note—Aaron M. Bacco, 72 Fairfield Ave., Holyoke, Mass., and HENRY 
M. Parker, Sunapee, N. H. 


Red Phalarope (Phalaropus fulicarius) Wintering near Pensacola, Florida. 
—Until early in 1948, the Red Phalarope was considered only an accidental visitor in 
the Pensacola area, as it had, been recorded there but twice in 32 years (Auk, 64: 473, 
1947). On February 8, 1948, Mr. Frank Bray, of Pensacola, reported having seen a 
flock of phalaropes, numbering about 150 birds, on the waters of the Gulf of Mexico 
about 40 miles southwest of the entrance to Pensacola Bay. Contrary to published 
accounts of the habits of the Phalaropodidae, these birds were so wild that the boat 
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could not approach within shotgun range, and it was therefore impossible to secure 
a specimen for identification. However, Mr. Bray called the birds to the attention 
of Messrs. W. L. Boyden and C. C. Gunter, two week-end commercial fishermen of 
Pensacola, and requested that they keep a lookout on future trips into the area. 
On the following week-end (February 15) about 100 birds were reported and, on 
February 29, a close flock of 300 (est.) and several small groups. Finally, on March 
14, 1948, Mr. Boyden fired several shots from an automatic rifle into a flock on the 
rise and killed one bird. I identified it as a Red Phalarope in winter plumage. The 
birds were last seen that season on March 21. On the chance that all these occur- 
rences may have indicated only early migratory movement and not actual winter 
residence, it was decided to withhold comment until the true status of the species in 
this region could be established. 

On November 26, 1948, Messrs. Boyden and Gunter again reported the presence 
of phalaropes—this time, a flock of about 30 birds. During the winter of 1948-1949, 
other flocks were seen at frequent intervals though not on every week-end trip. The 
greatest number counted on any one day was 100—the total of several small groups. 
The last reported that season were seen on March 6, 1949. 

The 1949-1950 season was almost a repetition of the preceding one—the first 
single birds were seen late in October (date not reported), the first small flocks ap- 
peared on November 4. Birds were found commonly only on January 15 and 22, 
and the last birds of the season were reported on March 16, 1950. 

Occurrence in the winter of 1950-1951 was reported by Mr. Gunter alone, and 
started with his observation of two birds on October 24 and ten on October 25. 
A second specimen was obtained on December 12, 1950, when a bird flew into the 
cabin of Mr. Gunter’s boat and was captured uninjured. This bird was also identified 
by me as a Red Phalarope in winter plumage. The peak of abundance of that 
season came on January 7 and February 4, 1951, when totals of more than 100 birds 
were seen each day. The last birds of the season, a flock of about 75, were seen on 
March 17, 1951. 

The 1951-1952 season started earlier than any of the others recorded above, when 
ten birds were seen on October 13. No others were seen until December 8, but a 
few birds have appeared on almost every subsequent week-end up to the date of 
this writing (January 15,1952). So far this season, no great numbers have been seen. 

The localities from which the reports of these five winters were made, when plotted 
on a map, subtend a 90° angle (southeast to southwest) with its apex at the entrance 
to Pensacola Bay, and the distances off shore vary from 5 to 50 miles. All but a 
few of the observations were made more than 30 miles out in the Gulf, and only one 
was as close inshore as 5 miles. 

The Red Phalarope may now be considered a regular, and sometimes common, 
winter resident of the middle northern Gulf of Mexico. So far as this writer can 
discover, this series of observations provides a notable northward extension of the 
known winter range of this species —Francis M. Weston, 2006 E. Jordan St., 
Pensacola, Florida. 


Extension of the Known Range of Haliaeetus leucoryphus (Pallas).— 
Peters (Check List of the Birds of the World, 1: 258, 1931) gives the range of this 
eagle as “South Russia through central Asia to Transbaikalia ....’’ This species 
is not listed by Mizuno in his ‘Check List of the Birds of Manchuria,’”’ 1934, nor 
mentioned in his later work, ‘‘Manchurian Birds in Life Colors,” 1940. However 
the Pallas Fish-Eagle (Haliaeetus leucoryphus) is apparently a regular migrant and 
probably breeds at least as far east as central Manchuria. 
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In 1946 I obtained a small lot of specimens from A. S. Loukashkin, formerly Di- 
rector of the Harbin Museum. Among these were four skins marked Haliaeetus 
albicilla, but subsequent examination disclosed that they were Haliaeetus leucoryphus. 
These skins were donated to the U. S. National Museum and are now identified as 
follows: U.S.N.M. No. 370447, ad. male collected July 18, 1940, by Weymarm and 
Loukashkin; No. 385931, imm. male collected August 17, 1940, by Loukashkin; 
No. 388849, ad. male collected August 18, 1940, by Loukashkin; and No. 385929, 
imm. male collected August 27, 1940, by Loukashkin. All four skins were taken at 
Dalainor Lake, Barga. Another specimen reported by Marquis Yamashina (Tori, 
10 [49]: 516, 1939) was collected by Orii at Lamagulusu, 10 kilometers southeast of 
Dalainor Lake, on May 9, 1936. The capture of five specimens of this eagle in the 
Dalainor Lake region between May 9 and August 27 indicates that it probably breeds 
in this area —L. R. Kerrville, Texas. 


The Ruddy Turnstone (Arenaria interpres) at Beach Haven, New Jersey, 
in August, 1950.—Urner and Storer in Shorebirds on the New Jersey Coast, 1928- 
1938 (Auk, 66: 191) state: ‘‘None of the common species [of shorebirds], with the 
possible exception of the ruddy turnstone, could be said to have decreased in num- 
bers.”” This statment recently was quoted by Palmer in his review of the article 
(Bird Banding, 23: 40). 

Urner’s highest daily counts on the New Jersey Coast from Newark Meadows to 
Brigantine in the fall migration for this species were as follows: 


1928. August 11 100 (Stone, Bird Studies at Old Cape May, 401) 
1929. August 1 125 (Stone, Bird Studies at Old Cape May, 401) 
1930. August 9 30 (Stone, Bird Studies at Old Cape May, 401) 
1931. August 9 100 (Stone, Bird Studies at Old Cape May, 401) 
1932. August 20 75 (Stone, Bird Studies at Old Cape May, 401) 
1933. August 25 34 (Stone, Bird Studies at Old Cape May, 401) 
1934. August 12 50 (Stone, Bird Studies at Old Cape May, 401) 
1935. 84 (Urner and Storer, op. cit.: 181) 

1936. 64 (Urner and Storer, op. cit.; 182) 

1937. 107 (Urner and Storer, op. cit.: 183) 


Urner’s largest count at Beach Haven in 1928 was 50 on August 5. (Urner, Auk, 46: 325) 


I spent the month of August, 1950, at Beach Haven, and made 23 trips to Beach 
Haven Inlet at the south end of Long Beach Island. During the month I had 
higher daily counts for Ruddy Turnstones (173), Least Sandpipers (550), and San- 
derlings (3850) than any recorded by Urner for the fall. The daily pattern was 
about the same for all species as shown by Urner and Storer, op. cit.: 190-192. West- 
ern breeders such as Western Sandpipers and Long-billed Dowitchers tended to 
increase as the month progressed. Most interesting was the gradual disappearance of 
breeding plumage, particularly noteworthy in the Sanderling, Short-billed Dowitcher, 
Knot, Turnstone, and Black-beilied Plover. 

Turnstones were found along the ocean from Beach Haven to the Inlet and along 
Barnegat Bay from the Inlet to the Lighthouse, but were most numerous in the 
pebbly part where the vegetation ended and the sand began near the south end of 
the island. They were recorded on each trip in the following numbers: 


Date 
August 
August 
August 
August 
August 
August 
August 


August 10. 


August 11. 
August 12. 
August 14. 
August 15. 
August 16. 
August 17. 
August 19. 
August 20. 


August 21. 
August 22. 
August 23. 
August 24. 
August 25. 
August 26. 
August 28. 


The Turnstone was seen every trip as were also the Sanderling, Semipalmated 
Sandpiper, Short-billed Dowitcher, Ring-necked Plover, and Least Sandpiper, but 
ranked behind all of these and the Knot in total numbers seen and behind all of 
these six and the Western Sandpiper in greatest number seen on one trip. However, 
the total of 1485 and average of 64.6 per trip and rank of 7 compares with Urner’s 
1935-1937 records of: 

Number Average 


of Trips Number Total per Trip 
Rank seen Trips Number when seen 


1935 14 41 178 14.2 
1936 15 53 171 13.13 
1937 14 37 144 19.73 


However, in considering relative rank, it must be remembered certain species like 
the Yellow-legs, Killdeer, Hudsonian Curlew, and Pectoral Sandpiper are rare or 
absent from Long Beach Island although common across Beach Haven Inlet in the 
Sheepshead Meadows, while Red-backed and Western sandpipers are commonest 


after the end of August. Furthermore, the Ruddy Turnstone migrates south on the 
Jersey Coast mainly in August. 

Clearly the Ruddy Turnstone can hardly be said to have decreased in numbers 
along the New Jersey Coast between 1928 and 1950, at least on Long Beach Island. 
Its relative standing among the shorebirds would seem to be as given by Urner, 
common along with the Knot, but not abundant as is the Sanderling —FREDERICK 
V. HEBARD, 1500 Walnut Street Building, Philadelphia 2, Pennsylvania. 


Breeding Notes on Two Panamanian Antbirds.—During a study in 1948 of 
birds attending army ants on Barro Colorado Island, Panama Canal Zone (Proc. 
Linn. Soc. N. Y., No. 63, in press), nests of two common antbirds were found. 
Though both nests were prematurely destroyed, I was able to obtain certain informa- 
tion on the incubation period of Thamnophilus punctatus atrinucha, and on the ap- 
pearance of the nest, eggs, and newly-hatched young of Microrhopias quixensis 
virgata. 

Thamnophilus punctatus atrinucha, the Slaty Antshrike, is the most common 
member of the Formicariidae in the forest of Barro Colorado Island. Nests with 
eggs have been recorded from December through July (Eisenmann, Smith. Misc. 
Coll., 117 [5]: 34, 1952). Yet the incubation period has not been reported, though 
Skutch has given a good account of a nesting (Auk, 51: 8-16, 1934). Building of 
nest and incubation: On February 3, I saw a male carrying material to an unfinished 
nest, a thin cup of black fibers and moss, suspended from a horizontal fork in a low 
tree. On February 4, 5, and 6, the nest was still empty and no bird was seen nearby. 
When next visited, on February 10, at 12:40 p.m., there was one egg, white with 
many umber spots around the large end. On February 11 at 2:00 p.m. I found two 
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Num- Num- Num- 
ber ber ber 
seen Date seen Date seen 
4 7 71 45 
3. 4 21 83 
4. 68 86 173 
S. 43 53 163 
6. 15 55 78 
106 146 15 
90 40 36 
65 15 
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eggs; the male was incubating. During visits on the following days both male and 
female were observed to incubate. Both permitted close approach before leaving 
the nest, sometimes remaining until I tapped the tree. On February 24 at 11:45 
a.m. the male was incubating; there was no sign of hatching. On February 25, when 
I arrived at 12:30 p.m. there were two young in the nest—making an incubation 
period of about 14 days. This assumes, as Skutch believes, that the eggs are laid 
and normally hatch in the morning, and agrees with the incubation period of a related 


TABLE 
Microrhopias quixensis virgata 
CarRE oF YOUNG 


No. of Feeding 

Hours of feedings intervals 

observa- i 
tion 


Male| Female | greatest 


10:20 a.m. 1 4 77 min. 


. |122 min. 


Nest found destroyed 


species, 7. bridgesi, which he found to have an incubation period varying from 14 to 
16 days (Auk, 62: 11, 17, 1945). Condition and care of young: The newly-hatched 
young had no down, showed dark under the skin on the upper dorsal tract and 
outer wing joints, and had light flesh-colored legs. Their eyes were closed, but they 
had strong voices and opened their mouths when handled. The female brooded the 
newly-hatched young. On February 26, the nest was watched from 8:20 to 9:20 a.m. 
The female and male took turns brooding the young, the female leaving when the 
male brought food to the young. When each member of the pair was brooding, the 
other could be heard from time to time calling from a distance. On February 27, 
at 11:45 a.m., the nest was found with one side torn away and the young gone. 
Microrhopias quixensis virgata, the Dotted-winged Antwren, a small, noisy, arboreal 
species, is one of the leaders of the mixed bands that wander through the forest. 
Skutch found an unfinished nest on February 22, 1935, but other than that nothing 


Times 
brooded Total 
Date lime 
| —————| brooding 
average | Male| Female 
2-648 48 min. 0 3 80 min. 
to 
2:30 p.m. 
2-7-48 | 3:15 p.m $ 3 25 min. | 15 min. | 1 3 18 min. 
to 
5:18 p.m. 
2-8-48 | 1:30 p.m. |120 min. 1 2 40 min. | 30 min. 0 0 0 
to & 
3:30 p.m. 
2-10-48 | 9:42a.m.| 73min.| 2 3 56 min. | 14 min. | 0 0 0 
to 
10:55 a.m. 
2-11-48] 1:00p.m.| 30min.| 0 1 | 25 min. 0 0 0 
to 
1:30 p.m. 
2-12-48 | 2:30 
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is reported of its breeding (Eisenmann, op. cit.; 35,1952). Nest and eggs: On February 
5, Robert Z. Brown showed me a nest under the canopy of large forest trees in a 
small bush, 42 inches above the ground. The nest was a deep cup, with thick sides, 
suspended from the fork of two branches, somewhat in the manner of a vireo nest. 
It was composed of dead leaves bound together with plant fibers and lined with finer 
black fibers. Measurements: outside diameter 3 inches, outside depth 334 inches, 
inside diameter 134 inches, inside depth 13% inches. The nest contained two eggs, 
white with small brown spots over the entire surface and with heavier blotches 
around the large end. Development of young: On February 6, at 10:30 a.m., two 
young were in the nest. A shell lay on the ground below. The egg sac was yellow. 
First day—February 6: No down, skin light flesh color, showing dark on outer wing 
joints and tail; mouth lining yellow; eyes closed. Third day—February 8: Dark 
ventral tract well defined ; feet black; fear response present. Fifth day—February 10: 
Eyes open; dorsal tract showing; primary pins 3/16 inch long. Sixth day—February 
11: Ventral tract feathers out of sheath, rufous colored; primaries 14 inch long. 
(Last record—nest found destroyed on February 12.) Other notes: When the nest 
was found, the male was incubating, but slipped away as soon as I came in sight. 
On the day of hatching, the female consumed a fecal sac; on the third day the male 
carried one away. From the first day the young opened their mouths when the nest 
was jarred. As the parents appeared to move their wings rapidly when they brought 
food, this may have functioned to vibrate the nest and serve as a mouth opening 
stimulus. Data on feeding and brooding of the young are summarized in the table. — 
R. A. Jounson, State U. Teachers College, Oneonta, New York. 


Winter Feeding of the Red-wing (Agelaius phoeniceus).— During the winter 
of 1948-49 a group of about 35 Cowbirds (Molothrus ater), Grackles (Quiscalus quis- 
cula) and Red-wings were present in Flushing (a suburb of New York City) in the 
same neighborhood as in previous years. 

The birds were frequent visitors to the various feeding stations in the area, but 
the flock was difficult to locate away from a feeder, for the birds seldom made any 
sound. ‘Tall sweet gums (Ligquidambar styraciflua) are common in the region and 
often the group, especially the Red-wings, were detected working quietly on the seed 
capsules. 

On December 19, 19.5 inches of snow fell on the area. From a window the follow- 
ing morning I watched an immature male Red-wing, probably a member of this 
flock, feeding in a manner new to me. The bird was on a dead ragweed (Ambrosia 
trifida) in a vacant lot. By forcing his bill along a stalk—he seemed to use the lower 
mandible most—the stem was split open and something was extracted, which was 
immediately eaten. 

The first stalk I saw the Red-wing work on was split for a distance of about 15 
inches. In one instance the bird started on a stalk that apparently held no food, for 
after splitting it open for only 6 inches he moved to another. 

I watched this bird for almost 10 minutes and was impressed at the ease with 
which the plants were slit open. Only the main, upright stems were attacked, the 
lateral branches (averaging 0.25 inches in diameter) being ignored. Several English 
Sparrows (Passer domesticus) whose own sustenance was likewise buried under the 
snow, appeared interested in the Red-wing’s manner of feeding, for they followed 
him about and watched intently from as close as two feet away. 

Several days later I examined some of the ragweeds the bird had been feeding on 
and also some that were untouched. Along the stalks at intervals varying from 
three to six inches were small, orange-yellow larvae measuring from 0.3 to 0.4 inches 
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long and averaging 0.09 inches thick. They were moderately active when removed 
from the larval cases. 

A number of larvae and some infested stalks were taken to the American Museum 
of Natural History and given to Dr. James McDunnough, an authority on the 
Lepidoptera, who placed them where they could transform. Unfortunately, nothing 
hatched but parasites. In a subsequent letter, Dr. McDunnough said it was quite 
safe to call the species Epiblema strenuana Walker, a tortricid moth that is a well- 
known borer in Ambrosia. 

I am indebted to Mr. W. L. McAtee for reviewing the manuscript and suggesting 
ways to improve it—RuicHarpD B. Fiscuer, Cornell University, Ithaca, New York. 


Surgery for Sexing and Observing Gonad Condition in Birds.—In many 
species of birds there are no suitable criteria by which the sex of individuals can be 
determined except by direct examination of the gonads. Even where there are 
differences in plumage, wing length, body weight, or coloration of bill and feet, sexing 
is often only a little better than guessing because of the overlap in these characters. 
In addition, many of the criteria useful during the breeding season (e. g., the incuba- 
tion patch, song, nuptial plumage, and sexual behavior), are useless at other times 
of the year. 

In field and laboratory studies it may be advantageous to know promptly and 
accurately the sex of individuals or to know precisely the condition of the ovary or 
testes. The latter is especially true in studies of photoperiodicity. The purpose of 
this paper is to describe in detail the surgical procedure used in sexing birds, to point 
out ways in which the operation will be useful in field and laboratory studies, and to 
indicate from my own results the degree of success that can be expected. This 
work was supported by a fellowship from the Bank of America-Giannini Foundation. 

The operation consists of making a small incision on the left side between the last 
two ribs, thus permitting a satisfactory view of the ovary or left testis. The pro- 
cedure varies somewhat according to the size and structure of the species concerned 
and according to the conditions under which the operation is performed. There 
are many advantages to be gained by bringing the birds into the laboratory, but 
satisfactory results can be had in the field. Elaborate sterility precautions are not 
necessary, but all instruments and materials should be scrupulously clean. When 
‘the operation is performed in the field it is best to maintain a special kit which can be 
kept separate from dissecting and skinning equipment. 

Ether or intramuscular injections of a barbiturate can be used as an anesthetic. 
A barbiturate is preferred for smaller birds since ether causes excessive formation 
and accumulation of mucus in the respiratory tract. The birds should be anesthe- 
tized so that they will remain so for about 10 minutes; thus, the correct dosage of the 
anesthetic must be determined for each species. Sixty milligrams per kilogram of 
body weight is an approximate formula from which to work. With smaller birds 
I use a 2 per cent solution of Nembutal dissolved in 10 per cent ethanol, and inject in 
the following dosages: Oregon Junco (Junco oreganus) and Song Sparrow (Melospiza 
melodia), 0.05 ml.; White-crowned Sparrow (Zonotrichia leucophrys), 0.07 ml.; 
Brown Towhee (Pipilo fuscus) and Robin (Turdus migratorius), 0.10 ml.; and 
domestic pigeon (Columba livia), 1.5 ml. The Nembutal is injected into the breast 
muscle, and the operation is started as soon as the bird is anesthetized. Intra- 
peritoneal injections are to be avoided because of complications with the air-sacs. 
If the operation has not been completed by the time the bird revives, a second 
injection consisting of one-half of the original dosage should be administered. 
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Birds of robin-size, or larger, should be tied to a board with the left side up and 
with the left leg extended and retracted with a band of cloth. Smaller birds can also 
be treated in this fashion, but I prefer to hold them in the left hand with the head and 
left wing under the thumb and the left leg retracted with the first and second fingers 
(figure 1). Except on birds heavily clothed with feathers, the outline of the lung 
(orange or pinkish), the ribs, the kidney, and other abdominal viscera can be seen. 
The feathers overlying the posterior end of the lung, the kidney, the thigh, and the 
last few ribs may be plucked. If left on, they will get in the way of the operation, 
especially when the incision is being sutured. 


Figure 1. Manner in which small birds are held for surgery, area to be plucked, 
and site of incision for examining the gonads. 


With the thigh retracted posteriorly, an incision is made through the skin and body 
wall between the last two ribs. The incision should be about 2 centimeters long in 
pigeons and about 0.5 to 1 centimeter in the Oregon Junco. In larger birds the skin 
should be cut first in order to locate accurately the position of the ribs, but in smaller 
birds the skin and the body wall can be cut at the same time with a pair of small, 
sharp-pointed scissors. The incision should be started ventrally and then carried 
dorsally between the ribs to near the posterior end of the lung (figure 1). The in- 
cision is actually made into the abdominal air-sacs, thus there is little danger of 
injuring the viscera. Great care must be taken, however, not to cut or injure the 
kidneys or lungs by extending the incision too far dorsally. 

The incision can now be spread gently with a pair of blunt forceps. Small swabs 
(a bit of cotton rolled on a toothpick) should be handy for wiping up small drops of 
blood and for manipulating the viscera. A small wire retractor is useful for spreading 
the incision when working with small birds held in the hand. The beam of a dissect- 
ing lamp or flashlight mounted on a stand is directed into the body cavity while the 
gonads are being examined, and even measured with calipers, if desired. 

In large birds, and with small ones released again in field studies, the body wall 
should be closed with two or more single sutures (light silk thread). The sutures 
should go around the ribs; the body wall is then pulled together tightly. The skin 
can be closed with several single sutures or by a continuous stitch. In water birds 
the incision should be painted with a 6 per cent celloidin solution. A single suture 
closing both the body wall and the skin is satisfactory for small birds which will be 
kept in captivity. Birds that are to be released should be placed in small cages over- 
night, or for at least four hours, after which the sutures should be rechecked. It is 
also advisable at this time to apply more celloidin to water birds. 

Several hundred birds have been examined surgically in my studies during the last 
year with less than one per cent mortality. In nearly every case death was due to 
too much anesthetic, but occasionally the kidney was injured with the point of the 
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scissors; the resulting hemorrhage caused congestion of the respiratory tract via the 
air-sacs. Many birds were operated on weekly or biweekly for three to eight weeks 
without any ill effects. In such cases the incision was made on the old line, and 
healing was as prompt in the later operations as in the first. For the most part, 
these birds were kept in light chambers for photoperiodicity studies, and the opera- 
tion seemed to have no effect on their ability to respond to day length increments 
since their response was similar to that of unoperated birds. Occasional weighing of 
the birds showed that the operation caused no loss of body weight, and in all respects 
they appeared to be normal and healthy. 

In field studies 27 individuals of 5 species, ranging in size from Oregon Juncos to 
Brown Towhees, were examined surgically, color banded, and released for observa- 
tion. These birds were watched for a period of several months, and at the end of 
this time only three could not be found and had presumably died. Two pairs of 
White-crowned Sparrows have been alive for over a year since operation and have 
also raised successful broods since then. The use of surgery for sexing birds in 
studies of nesting behavior, for determining sexual difference in call notes and song, 
etc., should be of great benefit. Gordon W. Gullion, in his study of sexual behavior 
and call notes of the American Coot (Fulica americana) (unpubl. M. A. thesis, Univ. 
of Calif., Berkeley, 1950), used the procedure outlined here with considerable success. 
He used ether as an anesthetic and the percentage of survival was high.—Ropert E. 
BAILEY, Division of Anatomy and Institute of Experimental Biology, University of 
California, Berkeley, California, March 13, 1952. 


Additional Notes on the Birds of Bimini, Bahamas.—The recent report on 
the birds of Bimini by Charles Vaurie (1953, Auk, 70: 38-48) deals with the summer 
birds (June-August). A visit in the spring (March 28 to April 18, 1952) has enabled 
me to make some interesting comparisons. 


BREEDING BIRDS 


Only few of the breeding birds seem to be permanent residents. Among the latter 
are the ground dove (Columbigallina passerina), the mocking bird (Mimus poly- 
glottos), the Bahaman Woodstar (Calliphlox evelynae), the grassquit (Tiaris bicolor), 
the Thick-billed Vireo (Vireo crassirosiris), and the sugarbird (Coereba flaveola). 
Others observed by Vaurie were either not observed at all or only as obvious spring 
arrivals. 

Green Heron (Butorides virescens)—During many trips through the mangrove 
creeks, only a single bird was seen (April 11). 

VYellow-crowned Night Heron (Nyctanassa violacea)—Not observed. 

Clapper Rail (Rallus longirostris)—Not once heard. 

Bridled Tern (Sterna anaethetus), Sooty Tern (Sterna fuscata), Least Tern (Sterna 
albifrons), and Common Noddy (Anous stolidus).—All four species were absent from 
their breeding colonies, as well as from the waters around Bimini. 

White-crowned Pigeon (Columba leucocephala)—Not observed during many visits 
to their favorite habitats. 

Mourning and Zenaida doves (Zenaida macroura and aurita)—Not observed. 

Nighthawk (Chordeiles minor)—All calling nighthawks had the call of North 
American birds. There was no evidence that the native birds had yet arrived. 

Gray Kingbird (Tyrannus dominicensis)—First seen April 8 (1), recorded also 
April 9 (1), April 14 (2), April 16 (1). All these birds were completely silent and 
were either passage migrants on the way to Florida and the Carolinas or recently ar- 
rived residents. 
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Black-whiskered Vireo (Vireo altiloguus)—Not found in the tree-groves described 
by Vaurie. 

Red-winged Blackbird (A gelatus phoeniceus)—Not seen. 

Greater Antillean Bullfinch (Loxigilla violacea)—Not seen. 

Not all of these birds were necessarily absent from the islands, but a further check 
of their migratory status is suggested. 

To the breeding birds must be added the *Barn Owl (Tyto alba). A nest with 
two young about 3-4 weeks old was found on April 4 in the water tank of the wind- 
mill of south Bimini. Rabbits were prominent in the food. 


MIGRANTS AND WINTER RESIDENTS 


*Snowy Egret (Egretta thula)—Seen several times, particularly in the mangroves 
of Easter Cay. 

*Sharp-shinned Hawk (Accipiter velox)—March 28 (1), March 29 (1), April 17 (1). 

*Marsh Hawk (Circus hudsonius)—One adult male on April 2. Additional birds 
seen by other observers on subsequent days. 

American Kestrel (Falco sparverius)—Not seen. 

*Pigeon Hawk (Falco columbarius)—Individuals of this species were seen almost 
daily on all three islands. On one day it was possible to make sure that at least two 
individuals were involved. However, the total number of birds might have been 
even larger and probably was. They were beating back and forth, hunting for small 
birds. Observations were made along the west coast of south Bimini, all along north 
Bimini to the northernmost tip, and in east Bimini. The species is the dominant 
hawk on Bimini during this season. : 

*Upland Plover (Bartramia longicauda)—One individual, April 14 and 15 on the 
lawn of the Lerner Laboratory. 

Laughing Gull (Larus atricilla)—Present in small numbers throughout my stay. 
Fourteen were counted April 17. 

Royal Tern (Thalasseus maximus)—This is the only species of tern identified with 
certainty during my stay. Up to 20-25 different individuals could be seen in a day 
in the lagoon and in the waters around the islands. 

*Vellow-billed Cuckoo (Coccyzus americanus)—One April 15, one April 17. A 
dead one picked up April 18. No mangrove cuckoos were obsreved. 

Nighthawk (Chordeiles minor)—Flight of the North American subspecies on April 
15 and April 17. Up to 8 or 9 birds in the air simultaneously. 

Belted Kingfisher (Ceryle alcyon)—Seen throughout my stay. There were 2 or 3 
in the mangroves of Easter Cay. 

*Eastern Kingbird (Tyrannus tyrannus)—Three seen on Cat Cay (April 6). 

Barn Swallow (Hirundo rustica)—A flock of these birds was present throughout 
my stay. They were hawking almost exclusively over the channel between north 
and south Bimini. I counted 9 birds on April 17. They were apparently roosting 
in one of the buildings at the edge of the water. 

*Prothonotary Warbler (Protonotaria citrea)—One watched on April 7 for at least 
one-half hour, feeding at the beach on the arthropods on a dead fish, in company with 
30 Palm Warblers. 

*Black-poll Warbler (Dendroica striata) —Two, April 16. 

*Hooded Warbler (Wilsonia citrina)—One, April 7. 

*Indigo Bunting (Passerina cyanea)—One, April 15. 

*Savannah Sparrow (Passerculus sandwichensis)—One, March 28. 

Three species of warblers were common winter residents. The Palm Warbler 
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(Dendroica palmarum) was by far most common, the Prairie Warbler (Dendroica 
discolor) was next, and the Cape May Warbler (Dendroica tigrina) was third. These 
three species neatly divided the habitat among themselves: The Palm Warblers fed 
on and near the ground, the Prairie Warblers in bushes and low trees, and the Cape 
May Warblers in the higher trees. There were very few females among the Cape 
May Warblers. No Kirtland’s Warblers were observed in spite of diligent search. 

Birds marked with an asterisk are new records for Bimini. The 13 additions 
bring the known bird fauna of Bimini to 91 species. 

There is much evidence of strong migration in spring. "There were many migrants 
on the islands on April 6 and 7, after a period of more than twenty-four hours of north 
wind. Again, on April 15, after a western gale had blown throughout the night, 
there were many birds on the islands, some remaining on the 16th and 17th —Ernst 
Mayr, American Museum of Natural History, New York, N. Y. 


[ Auk 
Vol. 70 


NOTES AND NEWS 


The seventieth volume of ‘The Auk’ is now completed, and I would like to express 
my gratitude to the many people whose assistance has been indispensable. The 
members of the Editorial Committee, and especially Dr. Berger, have read and 
assessed many manuscripts, read proof, and helped in many other ways. Mrs. 
Faith Gillespie, in addition to secretarial work, reading proof, and helping to prepare 
the index, has offered many valuable suggestions. I am also much endebted to Elsa 
Hertz for typing letters and manuscripts. 

The technical aspects of Dr. Preston’s valuable paper on the shapes of birds’ eggs 
were carefully checked by Professor Robert C. F. Bartels of the Mathematics Depart- 
ment of the University of Michigan. Drs. Alden H. Miller, George W. Salt, and 
Harrison B. Tordoff have given valued advice on manuscripts, and Milton B. Traut- 
man and William A. Lunk have redrawn several illustrations. 

We are also endebted to the many members who have contributed abstracts of 
recent literature. Following is a list of those who assisted with this work. (Be- 
cause some abstracts have appeared over the initials of the abstractor, I have in- 
cluded in parenthesis the initials of these persons after their names.) Dean Amadon 
(D. A.), Paul H. Baldwin, William H. Behle (W. H. B.), Jean Delacour, Harvey 
I. Fisher (H. I. F.), Herbert Friedmann, Joseph J. Hickey (J. J. H.), H. Hofer, 
Hildegarde Howard (H. H.), Philip S. Humphrey (P. S. H.), S. Charles Kendeigh, 
Ernst Mayr (E. M.), Harold D. Mitchell (H. D. M.), Margaret Morse Nice, Homer 
Wayne Phillips, A. L. Rand, Chandler S. Robbins, Henri Seibert, Robert W. Storer 
(R. W.S.), James T. Tanner (J. T. T.), Charles Vaurie, J. Dan Webster (J. D. W.), 
and Alexander Wetmore. I particularly want to thank Philip S. Humphrey for his 
work in sorting, standardizing, and assembling the abstracts for this section. The 
coverage of journals has not been as complete as we would like to have it. Anyone 
interested in contributing to this section is urged to write to the Editor. 

As in former years, the Committee on Biography has been assiduous in the prepara- 
tion of obituaries. Thanks largely to the efforts of Dr. A. W. Schorger (Chairman) 
and Dr. T. S. Palmer, we now have enough obituaries in manuscript for several 
issues. 

Finally, I wish to thank Josselyn Van Tyne for his valuable advice in many matters 
concerned with the editing of this journal. 

Two members donated substantial amounts of money to the publication costs of 
‘The Auk.’ Their making possible an increase in the size of this volume will be 
greatly appreciated by all the members. The fact that these donations were made 
without restrictions of any kind is particularly gratifying to the Editor, who con- 
siders them both a compliment and an expression of confidence. 


The Eleventh International Ornithological Congress will meet May 29 to June 5, 
1954, in Basel, Switzerland. Excursions have been planned for both before and after 
the Congress. We have received a supply of brochures giving information on the 
Congress and the field trips and including a registration form and application to 
present a paper. Those interested in attending may obtain a copy of this announce- 
ment by writing the Editor (Robert W. Storer, University of Michigan Museum of 
Zoology, Ann Arbor, Michigan). 


The International Committee for Bird Preservation will hold its Ninth Interna- 
tional Conference at Scanfs, Lower Engadine, Switzerland, May 23 to 28, 1954. 
The program has been arranged to enable those who so wish to attend the XI Inter- 
national Ornithological Congress. Further information may be obtained from Rich- 
ard H. Pough, The American Museum of Natural History, New York 24, N. Y. 
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An investigation of the relationships between certain weather elements and the 
nocturnal migration of birds in the eastern half of the United States is being con- 
ducted by Mr. Gilbert S. Raynor of the Meteorology Group at The Brookhaven 
National Laboratory, Upton, Long Island, New York. Observers willing to assist 
in this study are requested to send to Mr. Raynor any of the following data obtained 
during the spring or fall migrations cf 1953: actual observations by sight or hearing 
of migratory birds passing overhead during the night, reliable observations of the 
arrival or departure of migratory species or individuals on a known night. The 
observations obtained will be correlated with the pertinent meteorological data in 
an effort to discover those factors having a decisive influence on migration. 


In May, the Southwestern Association of Naturalists was formed ‘‘to promote the 
field study of plants and animals, living and fossil, in the southwestern United 
States and Mexico, and to aid the scientific activities of its members.’”’ At present, 
the geographic scope of the organization includes Mexico and the states of Arizona, 
Arkansas, Kansas, Louisiana, New Mexico, Oklahoma, and Texas. Further in- 
formation and membership blanks may be obtained from the Secretary-Treasurer, 
Dr. Herndon C. Dowling, University of Arkansas, Fayetteville. 


Recent books received for review include ‘‘The California Condor’ by Carl B. 
Koford, the western volume of Pettingill’s ‘A Guide to Bird Finding,” ‘‘Land Birds 
of America’ by Robert Cushman Murphy and Dean Amadon, ‘‘Pheasant Breeding 
and Care” by Jean Delacour, and ‘‘The Birds of West and Equatorial Africa” (two 
volumes) by David A. Bannerman. Reviews of these works will appear in an early 
issue of ‘The Auk.’ 


We have concluded an agreement with University Microfilms, authorizing the 
reproduction of a microfilm edition of ‘The Auk.’ Further information concerning 
this edition may be obtained by writing University Microfilms, 313 N. First Street, 
Ann Arbor, Michigan. 


Correction of review: 


“Parental Care and Its Evolution in Birds,’’ by S. Charles Kendeigh. 

In my review of Dr. Kendeigh’s important book (Auk, 70, No. 3, July, 1953: 377) 
I inexcusably cited the series erroneously. The reference should read: ‘‘Illinois 
Biological Monographs, 22, Nos. 1-3, x + 356 pp.”’ The book is published, I should 
add, by the University of Illinois Press, Urbana, Illinois. 

I offer my sincere apologies to Dr. Kendeigh and to the readers of the Auk.— 
J. Van Tyne. 


Letter to the Editor of the Auk 


Dear Dr. Storer: 

The library of the Edward Grey Institute of Field Ornithology at Oxford is now 
the most complete modern library on birds in Europe and is becoming increasingly 
used by zoology students and amateur ornithologists in Britain and by visitors from 
abroad. The most serious gap in the library at the present time is among the 
books on the birds of particular states of the U. S. A. It was therefore wondered 
whether readers of the Auk might have spare copies of some of these books which 
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they might care to give to the Institute. The Committee of the New York Zoological 
Society Program for Aid of Biological Research in Europe has given a grant to help 
in the purchase of such books, so that payment could be made. If anyone has such 
a book to offer, could they first write to Dr. David Lack, Director of the Edward 
Grey Institute, Botanic Garden, Oxford, to make sure that it has not already been 
obtained for the library. 

Yours sincerely, 


David Lack 


RECENT LITERATURE 


Las Aves de Chile: Su Conocimiento y sus Costumbres. Tomo Segundo.— 
J. D. Goopati, A. W.. JoHNson, and R. A. Pumuippr B. Buenos Aires. 442 pp., 
col. figs. 1-49 + 22A + map, 42 half-tones, 2 line-cuts, 1951. $5.00.—The present 
volume completes this important work, the first part of which was published in 1946 
(cf. The Auk, 64: 149, 1947). It follows the plan of the first volume and carries the 
discussions forward from the owls through the succeeding groups. A small number 
of additions are made to the groups treated in the first part, and the list thus stands 
to the number of 450 species and subspecies. 

As previously, there is citation of the scientific, English, and local names, the 
general and local distribution, a brief description of the adult (and sometimes the 
immature) plumages, statistical measurements of many of the species, and an ex- 
tended discussion of most of the forms. This last item embraces a wealth of original 
information, largely the result of the energetic field work of the authors. Being 
year-long residents of their country, they are in an unequalled position to settle 
questions of seasonal movements, behavior, nesting and other activities, and such 
problems. Some of this information has been given in previous publications, such 
as the discovery that Azara’s Sand-Plover (Charadrius collaris) occurs in Chile as a 
regular visitor and possible breeder, but other facts are often newly recorded. 

It is impossible to specify here all the interesting things of this sort that are re- 
ported. The authors’ account of the wholly parasitic Black-headed Duck (Hetero- 
netta atricapilla) and that of the rediscovered Lesser Buzzard (Buteo albigula) may be 
mentioned as examples. Whatever account is read, there is likely to be found in it 
something of special interest. Various problems that still await solution are cited, 
giving Chilean observers a good target toward which to direct their activities. 

The principal purpose of the whole work is, however, popular and avowedly de- 
signed to encourage Chilean residents to acquire or develop an interest in the birds 
of their country. The descriptions and the colored illustrations of the species, as 
well as the accounts of the voices, behavior, and the like, should prove of great 
assistance in helping them to identify the species with which they may be unfamiliar 
and to learn more about those which are less strange. 

The authors are to be congratulated on the completion of their task. The book 
still has no counterpart in any of the countries of Latin America, but it is to be 
hoped that the example set here will encourage the production of similar works else- 
where on the continent.—JoHN T. ZIMMER. 


Birds and Mammals of the Sierra Nevada.—Lowell Sumner and Joseph S. 
Dixon. Berkeley: University of California Press. xvii + 484 pp. 8 col. pls., 46 
phot., 2 maps. 1953. $7.50. 


This volume deals with 167 kinds of birds (pp. 20-275) and 65 of mammals (pp. 
276-462) recorded in the Kings Canyon and Sequoia national parks in California. 
It is intended to serve visitors to these two southern parks and many other persons 
interested in the ‘“‘warm-blooded”’ fauna of this portion of the State’s main mountain 
mass. The book does not cover the entire Sierra Nevada as the title implies (nor 
does it replace Animal Life in the Yosemite by Grinnell and Storer as hinted on the 
dust wrapper). Mr. Sumner has effectively combined the results of extensive field 
studies in these parks by the two authors separately at various times between 1933 
and 1950 with records over many years by resident members of the Park Service 
staff. Local information for the birds has been supplemented by material on general 
distribution, migration, and food habits—principally from Bent’s Life Histories. 
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Each species account includes main recognition characters, environments used, and 
habits in brief, together with precise records by locality and date within the two parks. 
The accounts of mammals are of similar pattern. Seven mammals are dealt with as 
‘‘yanished species and questionable records.” 

The colored plates comprise 3 from Hoffman’s Birds of the Pacific States and 5 from 
Fur-bearing Mammals of California by Grinnell, Dixon, and Linsdale; 16 birds and 7 
mammals are shown. The 45 halftones show 8 additional birds and 16 mammals, 
several nests, dens, and workings, and 19 pictures of various local environments. 
Most of the photographs are by the second author, the late ‘‘Joe’’ Dixon, and provide 
another tribute to his skill and perseverance in obtaining photographs of animals. 

This volume helps to round out a series of major publications on bird-mammal 
faunas in the Sierra-Cascade system of California: Mt. Shasta (Merriam, 1899); 
Lassen Park (Grinnell, Dixon, and Linsdale, 1930); Yosemite (Grinnell and Storer, 
1924); the present book; San Bernardino range (Grinnell, 1908); and the San Jacinto 
(Grinnell and Swarth, 1913). 

The Kings Canyon-Sequoia region is the last large mountain area in the State 
without access roads save at the western border and this makes it of especial value 
to certain species that elsewhere are far reduced or extinct. Its value is here demon- 
strated by the extended series of observations available on sooty grouse, wolverine, 
and a few other forms. 

Of especial help to many amateur students are tables for distinguishing members 
of groups such as the Empidonax flycatchers (p. 123), the reddish finches (Carpodacus, 
rosy finch, and crossbill; pp. 225-26), and the chipmunks (pp. 381-82). Three 
introductory chapters deal briefly with broader topics. ‘Wildlife policies and 
problems” and ‘‘Human use of parks”’ set forth some philosophy and guiding princi- 
ples used in administration; and ‘‘Life zones” is a brief exposition of the relations 
between plant life, animal distribution, topography, and climate in the area. 

A few items merit adverse comment. The small maps omit many localities men- 
tioned freely in the text; readers must seek topographic maps for such details. The 
lengths and especially weights (1.01 vs. 0.99 oz.) are scarcely characters to distinguish 
Mountain and Western bluebirds. There is a scattering of comment about ‘‘preda- 
tor’’ control in areas other than national parks (e. g., California Jay, pp. 135-136) 
that scarcely belongs in the present work. The references include 82 printed sources 
and 78 of manuscript or processed items, the latter mainly in office files. Criticism 
aside, the book is a credit to the authors, to the National Park Service in providing 
the time and facilities necessary to its preparation, and to the publisher.—Tracy I. 
STORER. 


Exploration du Parc National de l’'Upemba, Fascicule 19, Oiseaux.— 
René VERHEYEN. Brussels: Institut des Parcs Nationaux du Congo Belge. 687 
pp., 5 pls., 45 figs. in text. 31 March 1953. This volume is one of a series of mono- 
graphs on the natural history of the Upemba National Park in the southeastern part 
of the Belgian Congo. As might be expected, the major portion of the report is an 
annotated list of the birds found in the park; approximately 425 forms are included, 
some on the basis of sight records. The species accounts begin with the name of 
the bird and a citation to the original description. These are followed by a list 
(usually in tabular form) of the specimens taken, which, in addition to the date and 
locality data, includes weights (to the nearest gram), measurements, condition of 
the gonads, and notes on the plumage. The accounts conclude with taxonomic and 
biological notes, the latter including information on season of occurrence, time of 
breeding, food habits, habitat preference, and molt. Two new subspecies, Pyrrhurus 
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scandens upembae and Textor velatus upembae, are described. This part of the work 
will undoubtedly be an important source of material on the birds of this part of 
Africa for some time to come. Students of avian reproduction will wish, however, 
that the collector had included actual measurements of the gonads instead of merely 
noting whether they were swollen or resting. 

The first part of the book is composed of a long section on the zoogeography of 
the region. Among the topics discussed are: the biotopes found within the park and 
the birds which are characteristic of them, the geologic history of the region, and the 
origin of its fauna. Following this are 80 pages devoted to the morphology of some 
of the birds of the park. Morphological work is seldom reported in faunistic works, 
and this section deserves particular comment. 

Some 50 pages and 24 figures are devoted to molt patterns and pterylography. 
The outlines of the spinal and ventral tracts on numerous species are illustrated, and 
more detailed illustrations of the pterylography of Treron australis, Musophaga 
violacea, Francolinus albogularis, and Poliocephalus ruficollis are presented. In 
Treron, the number of lines of feathers in the spinal tracts was found to correspond 
to the number of spinal nerves, and the arrangement of feathers in other species 
also suggests a metameric arrangement. In this connection, Verheyen mentions 
the earlier work of Sparvoli, Deelman, and Kaiser on the segmental arrangement of 
the innervation of the skin of the domestic pigeon. The relationships between feath- 
ers and their innervation and musculature are matters which deserve attention from 
morphologists and embryologists. 

The last 30 pages of this section on morphology contain miscellaneous anatomical 
notes on many species. Special attention is given to the form of the sternum and 
the area of the pectoral muscles and also to the relationship between wing propor- 
tions and the ability to soar. However, there is also information on the trachea, 
coiling of the intestines, structure of the crop and gizzard, and several other organs. 
The problem of where to publish information of this nature is not a simple one, and 
some will doubtless object to including it in a work of this sort. Since the author 
has chosen to include it, I only hope that it will not become lost to anatomists.— 
ROBERT W. STORER. 


Social Behaviour in Animals with Special Reference to Vertebrates.— 
N. Tinbergen. London: Methuen and Co. Ltd. xi + 150 pp., 8 pls., 67 figs. in text. 
$2.50. This addition to the list of Methuen’s Monographs on Biological Subjects is 
a most welcome one. The author is one of the leading students of animal behavior 
and possesses the ability to express his views clearly and succinctly. His book will 
be useful and stimulating to anyone with an inquiring mind and an interest in natural 
history. It is a straightforward discussion of the major types of behavior, and it is 
pleasing to note that it is written in English and not in the jargon of the psychologists. 

The introduction presents brief accounts of the behavior of three species, the 
Herring Gull, the Three-spined Stickleback, and the Grayling Butterfly, which the 
author has studied intensively. Other chapters treat mating behavior, family and 
group life, fighting, analysis of social co-operation, relations between different species, 
the growth of social organizations, and evolutionary aspects of social organization. 
The book concludes with some hints for research in animal sociology, a bibliography, 
and an index. Many of the discussions use as a starting point the behavior of one 
of the three species described in the introduction; in the development of his discus- 
sions, the author brings together material from many sources about a wide variety 
of animals. 

It is to be hoped that this excellent little volume will stimulate more amateur 
ornithologists to contribute to the science of animal behavior. Many important 
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studies in this field have been made by non-professionals in this country, as well as 
abroad. As Tinbergen puts it (page 129), “It is not only possible, it is also very 
desirable that non-professionals go on to contribute, for lack of specialized training 
has advantages as well as disadvantages. Of course training gives knowledge and 
discipline of thought, but it often tends to smother originality of outlook. The 
amateur may approach the subject with a certain freshness of mind which may have 
a profound influence.’’-—RoBERT W. STORER. 


Birds of Mexico: A Guide for Field Identification. Emmet Reid Blake. 
(Univ. Chicago Press). xxix + 644 pp. 1953. Price, $6.00.—For the first time we 
have a field guide to the birds of our neighboring republic of Mexico. Regardless of 
what merits or demerits it may have for actual use in the field, it will be welcomed as 
an up-to-date list of the birds of that country. 

The species are arranged by families, the organization following Wetmore’s 
classification. To identify a given species, the user must first discover to what 
family it belongs. For this purpose, line drawings of one or more species character- 
istic of the family are provided. There is, however, no written diagnosis to which a 
novice can turn for the salient structural and behavioral features which characterize 
the members of a given family. One must therefore learn the hard way how to 
characterize bird families in the field. After twelve years, I still recall seeing a small, 
yellow-breasted bird with a harsh call-note and scouring the flycatcher volume of 
Ridgway’s ‘Birds of North and Middle America’ in a fruitless attempt to identify it; 
the bird was a tanager. 

Once the family of a bird to be identified is known, the species can be worked out 
by means of a simple, and for the most part effective, dichotomous key and checked 
in the species accounts, which are divided into sections giving a description of the 
species, its distribution, subspecies if any, and remarks (including field characters). 
Granting that this is a valid approach to the problem (and this is certainly open to 
question), the text appears to be well prepared. 

The illustrations, on the other hand, leave much to be desired. They have been 
prepared by a capable illustrator who has considerable skill in making line drawings 
but little knowledge of live birds. This is particularly apparent when one compares 
his drawing of a species like the Least Bittern, of which many excellent illustrations 
are available, with that of, say, the Tiger Heron, of which there are but few. This 
lack of knowledge of birds also is manifested in his failure to understand what can 
best help an observer to identify a bird. Most conspicuously absent are figures 
showing the different species of hawks in flight. One good plate of this kind is worth 
several pages of text, and such figures are particularly necessary in Mexico, where 
there are so many confusing species of hawks. If one assumes, as I do, that the 
purpose of illustrations in a field guide is to show the user the differences between 
species in as clear a manner as possible, it is distressing to find only three illustrations 
in which different species are shown side by side so that the user can readily make 
comparisons. Such illustrations have the additional virtue of taking up less space 
than the drawings of single species used through much of this book. For example, 
five of the fifteen Mexican quails are illustrated separately, using a total space equiva- 
lent to more than two pages. Two of these five species, the Gambel and Scaled 
quails, are illustrated in many books on North American birds. On the other hand, 
the Barred Quail (Philortyx), a common roadside species in a wide area of southern 
Mexico, is to my knowledge illustrated only in Gould’s monograph of the Odonto- 
phorinae, a rare work available to few observers. How much more useful it would 
have been to have used the same amount of space in two one-page plates showing all 
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the species plus some of the Mexican races of the Bob-white, which differ from one 
another as much as do many full species. It is true that the individual birds would 
have had to be smaller, but all the important field characters could have been shown 
in such a way that the observer could easily discover the identity of the bird which 
he had just seen. 

A lack of careful planning of the illustrations is also manifested in the use of a large 
line drawing of the Collared Aracari in the text, when the colored frontispiece shows 
the same species in virtually the same position. It might also be pointed out that 
the most conspicuous field mark of the Boat-billed Heron is the dark flanks and not 
the bill, which more often than not is seen in profile and is then difficult to distinguish 
from that of a night heron; the illustration of this species, however, shows only the 
head and neck, and the striking pattern is not emphasized in the text. Some 328 
species are illustrated. Of these, 161, including such familiar species as the Canada 
Goose, Barn Swallow, White-breasted Nuthatch, and Cedar Waxwing, are covered 
in field guides to the birds in the United States. This seems like an unduly large 
proportion, but at least it has the virtues of stressing the similarities of the avifaunas 
of the two countries and of pointing out to the beginner that not all of the species 
which he finds will be new to him. 

Writing a field guide to a relatively little-known area is a difficult task, and we 
cannot expect such a work to be complete. Blake has made a good start in pointing 
out what is and is not known about the field characters of Mexican birds. It is up to 
those of us who continue field work there to fill in the gaps ROBERT W. STORER. 


The Dodo and Kindred Birds or The Extinct Birds of the Mascarine Islands. 
—Masavuji Hacuisuka. London: H. F. and G. Witherby. xvi + 250 pp., 22 
pls. (11 in color), 35 figures in text. Price 6£. To those who revel in collections of 
beautiful books, this latest work on the dodos will be most welcome; it is beautifully 
illustrated and handsomely printed, in many ways recalling the nineteenth-century 
monographs of Gould and others. True, the binding is cloth and the size moderate 
(9”" X 11”), but it was obviously produced in a spirit of opulence. The dedication 
is to the author’s friend, the late King Boris III of Bulgaria; and it is also interesting 
to note that the work starts with the same quotation from Psalm CIV (‘O Jehova, 
Quam ampla sunt Tua Opera!’ etc.) with which Linnaeus began the tenth edition 
of his great ‘Systema Naturae.’ 

The book contains a long introduction which includes a discussion of the Mascarine 
Islands, their history and avifauna, and a classification of the dodos and their relatives 
the solitaires. The first four chapters treat the Dodo of Mauritius, the Dodo of 
Réunion, the Solitaire of Rodriguez, and the Solitaire of Réunion. A final chapter 
covers the remaining 38 extinct birds of these islands. A bibliography and an index 
complete the work. Nineteen of the 42 birds are illustrated in color. One species, 
Podiceps gadowi, and three genera, Pezocrex (for Didus herberti Schlegel), Paludiphilus 
(for Fulica newtoni Milne-Edwards), and Orphanopsar (for Necropsar leguati Forbes) 
are formally described in the work. 

The chief contributions of this book are the review of the history and literature of 
the dodos and the reproductions of several early drawings of the birds. As a scien- 
tific work, it is disappointing. In preparing the description of Podiceps gadowi, the 
author copied the earlier work of Newton and Gadow (Trans. Zool. Soc. London, 13, 
1893: 289) nearly verbatim (four words were changed). In a casual attempt to 
bring the nomenclature of Newton and Gadow up to date, two of the scientific names 
were changed. As a result, the ulna (the only known element) of P. gadowi was 
described as both longer and shorter than that of P. ruficollis and both longer and 
shorter than that of P. cristatus. 
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Evidence for the existence of didine birds on the island of Réunion rests on four 
sketchy descriptions found in accounts of voyages to that island, a mention of a 
dodo-like bird seen in a shop in London, and several rather crude pictures. From 
this evidence, the author decided that there were two species, a dodo and a solitaire, 
on that island. Accordingly, he assigned each contemporary account to one species 
or the other, had a colored plate of each prepared, and devoted a chapter of the book 
to each, the last including descriptions of the birds and mention of their habits and 
palatability. The author admits that no contemporary account implied that there 
were two species on Réunion, yet he makes no mention of the rather obvious possi- 
bility that the White Solitaire may have been nothing more than a “gaunt”’ form of 
the White Dodo. (Plate VIII, showing the seasonal variation in the form of the 
Common Dodo, strongly suggests this possibility.) The author has built an elabo- 
rate superstructure on a weak foundation. 

I hope that other publishers will follow Witherby’s example in producing new 
monographs as handsome as this one and that the scientific value of the contents 
will be on a par with the excellence of the printing —ROBERT W. STORER 


Eyes in the Night. Bengt Berg. (Dietrich Reimer, Berlin), 164 pp., 57 
black and white photographs, 1952. Price $2.75.—Written in story form, ‘‘Eyes in 
the Night” describes the life of the Eagle Owl (Bubo bubo) and of the animals found 
in the owl’s world. Mr. Berg tells in charming manner of the inter-relationships 
between these animals and their habitat, tells of the balance of nature, and tells of 
the irrational attitude of man toward birds of prey and toward man’s own hunting 
orgies. The book is, in part, a plea for nature- and conservation-consciousness, but 
above all it is a delightful story of Eagle Owls, both wild and captive. 

Forming the framework for this animal biography, the superb photographs also 
are an end in themselves. 

Mr. Berg’s style is simple, refreshing, and captivating. One wishes to read the 
book through at one sitting. And having done so, one feels for awhile purged of the 
pressures and annoyances of a mechanistic society. 

If there is a people who can profit most by attaining a better perspective on man’s 
place in nature and on nature’s place in American society it is that people of the 
United States. Let the author speak: ‘‘The limelight of our exalted human knowl- 
edge is gradually making us blind—blind in our vain search for imagined paradises— 
too blind to recognize the earthly paradise surrounding us, whose last remnants our 
very fertility is threatening te destroy, until in our blindness we are left with no 
choice but to destroy one another. Those who do not realize this may be content to 
breathe in the forest of factory chimneys, which for them replace the green-woods, 
and to suffocate in the ever-growing towns, where unhappy millions try to chase 
away the night with lights and noise, because they fear the gentle darkness. Yet 
there may be someone like me, who longs to pass some precious hours in forest and 
jungle, when night conquers day, and to sense its soft steps and soundless wingbeats.”’ 

Though he has written 23 books, only a few of Bengt Berg’s works have been 
published in English. Let us hope that this is not the last —ANDREW J. BERGER. 
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Acorn, J. R. 1953. Food of the Common Merganser in Churchill County, 
Nevada. Condor, 55 (3): 151-152. 

ALEXANDER, W. B. 1953. The index of Heron Population, 1952. British Birds, 
46 (3): 100-103. The number of nests of Ardea cinerea was up nearly 5 per cent 
in comparison with the standard obtained over the past 25 years. 

ALEXANDER, W. B. 1953. Ornithological illustration. Endeavour, 12 (47): 
144-153, 19 figs. 

ANDERSON, WILLIAM, AND A. W. MILLER. 1953. Hybridization of Cinnamon and 
Blue-winged teal in northeastern California. Condor, 55 (3): 152-153. 

ARMSTRONG, Epwarp A. 1953. The behaviour and breeding biology of the 
Hebridean Wren. British Birds, 46 (2): 37-50. Troglodytes t. hebridensts, in 
contrast to T. t. troglodytes, is monogamous and both parents feed the young. Its 
song is more elaborate than that of the mainland form. 

AusTIN, OLIVER L., Sr. 1953. The migration of the Common Tern (Sterna 
hirundo) in the Western Hemisphere. Bird-Banding, 24 (2): 39-55. An analysis 
of 709 recoveries of 386,752 Common Terns banded prior to Jan. 1, 1951, 0.182 
per cent from the Atlantic Unit and 0.185 per cent from the Central Unit (Great 
Lakes). Map 1 shows 10 colonies from the Atlantic coast to Alberta at which 
these terns have been banded. Figure 2 shows recoveries from the Central Unit, 
figure 3 from the Atlantic Unit. The latter birds fly ‘‘southward along a narrow 
route which runs almost in a straight line down the coast to the Virginia Capes, 
across the West Indies to the northeast coast of South America,’’ some of them 
wintering in Brazil. Most of the Great Lakes birds, instead of flying south down 
the Mississippi, fly east to the Atlantic Coast and follow it down to Georgia, 
where some go ‘“‘westward around the coast of the Gulf of Mexico as far as Yucatan, 
the others continuing southward over Florida, the western end of Cuba and the 
Gulf of Mexico to Central America.’’ The author considers the use of this round- 
about route as harking back to Pleistocene times, when the Great Lakes drained 
across the Appalachians. Ten tables give details as to time and place of recov- 
eries. An important contribution MARGARET M. NICE. 

BERGER, ANDREW J. 1953. The pterylosis of Coua caerulea. Wilson Bull., 65 (1): 
12-17. 

BERGER, ANDREW J. 1953. Protracted incubation behavior of a female American 
Goldfinch. Condor 55 (3): 151. 

BERGER, ANDREW J. 1953. Three cases of twin embryos in passerine birds. 
Condor, 55 (3): 157-158.—One record for the Song Sparrow (Melospiza melodia), 
and two for the American Goldfinch (Spinus tristts). 

BiaKE, E.R. 1953. A Colombian race of Tinamus osgoodi. Fieldiana. Zoology, 
34 (18): 199-200.—New: Tinamus osgoodi hershkovitzi, type locality San Adolfo, 
Colombia. A notable range extension of this species described only in 1949, and 
hitherto known only from the Marcapata Valley, Peru. 

BRAUNER, JOSEPH. 1953. Observations on the behavior of a captive Poor-will. 
Condor, 55 (2): 68-74.—Discusses the following subjects: feeding, scratching and 
comments on possible use of the pectinate claw on digit III, swaying, stretching, 
vision, preening, features of the mouth, dusting, eyeshine, and call-notes. 

Brian, M. V. 1953. Species frequencies in random samples from animal popula- 
tions. Jour. Animal Ecol. 22: 57-64. 3 figs., 1 table. Recommends use of the 
negative binomial series, adjusted for the removal of zero term, for analysis of 
mixed populations. Illustrated with insects and birds. 

Briccs, Marjorie A. 1953. Unrecorded specimens of Neochloe brevipennis 
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taken in Oaxaca. Condor, 55 (3): 156-157.—Data on 11 specimens in the Univer- 
sity of Florida collection. 

Bropkors, Pierce. 1953. A Pliocene gull from Florida. Wilson Bull., 65 (2): 
94-98, 1 fig.—Larus elmorei new sp., from Middle Pliocene deposits near Brewster, 
Polk Co., Florida. 

BropkorB, Pierce. 1953. A review of the Pliocene loons. Condor, 55 (4): 
211-214. 

CHATFIELD, Paut O., CHARLES P. LYMAN, AND LAURENCE IRVING. 1953. Physio- 
logical adaptation to cold of peripheral nerve in the leg of the Herring Gull (Larus 
argentatus). Amer. Journ. Physiol., 172: 639-644. 

CHRISTIANSEN, M., AND MaApseNn. 1948. Eimeria bucephalae n. sp. 
(Coccidia) pathogenic in Goldeneye (Bucephala clangula I,.) in Denmark. Danish 
Rev. Game Biol. 1 (2): 61-73, 4 figs. 

Dane, D. Surrey, J. A. R. Mives, anp M. G. P. Stoker. 1953. A disease of 
Manx shearwaters: further observations in the field. Jour. Animal Ecol. 22: 
123-133. 2 figs., 3 tables—P. puffinus originally acquires disease from gulls, 
becomes epizootic in high populations where there is thick covering on the ground. 
Fatality occurs in over 75 per cent of cases. 

Davis, JoHN. 1953. Birds of the Tzitzio region, Michoacan, Mexico. Condor, 
55 (2): 90-98.—Annotated list of 83 species, of which 70 were collected. 

Davis, JoHN. 1953. Precocious sexual development in the juvenal English Spar- 
row. Condor, 55 (3): 117-120. 

DICKERMAN, ROBERT W., AND ALLAN R. PuHiLuips. 1953. First United States 
record of Myiarchus nuttingi. Condor, 55 (2): 101-102. 

Dincer, C. 1953. Duetting in the Crimson-breasted Barbet. Condor, 
55 (4): 220-221. 

FaRNER, DONALD S., AND L. R. MEWALT. 1953. The recording of diurnal activity 
patterns in caged birds. Bird-Banding, 24 (2): 55-65. After a brief history of 
investigations in Germany and Finland, a new system is described, illustrated 
with charts and photographs, as well as 2 graphs showing 48-hour activity records 
of two birds. The system has been used primarily in studying normal and ex- 
perimentally induced Zugunruhe in White-crowned Sparrows (Zonotrichia leuco- 
phrys gambelt). 

FisHer, Harvey I. 1953. The Birds im Faunal and Archeological Researches in 
Yucatan Caves. Cranbrook Inst. Sci. Bull. 33: 81-90. Representatives of 15 
bird families and approximately 30 Recent species recorded. 

Gu.uion, Gorpon W. 1953. Observations on molting of the American Coot. 
Condor, 55 (2): 102-103. 

GuLiion, Gorpon W. 1953. Additional bird records from southern Nevada. 
Condor, 55 (3): 160.—Annotated list of 4 species. 

GuLLion, Gorpon W. 1953. Territorial behavior of the American Coot. Condor, 
55 (4): 169-186.—Territorial behavior lasts throughout the year among resident 
American Coots (Fulica americana), but is at its lowest ebb during the winter. 
There is a discussion of territorial behavior of other members of the family Rallidae: 
Fulica atra, F. armillata, F. leucoptera, Gallinula chloropus, Rallus elegans, R. 
longirostris, R. striatus, Amaurornis phoenicurus, Gallirallus troglodytes, Gallicrex 
cinerea, Porphyrio poliocephalus, Porzana carolina, and P. bicolor. 

HaMLING, H. H. 1953. Observations on the behaviour of birds in Southern 
Rhodesia. Ostrich, 24 (1): 9-16. 

HAMMER, Marik. 1948. Investigations on the feeding-habits of the House- 
sparrow (Passer domesticus) and the Tree-sparrow (Passer montanus). Danish 
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Rev. Game Biol. 1 (2): 1-59, 27 figs.—Study of 2657 House Sparrows and 501 
Tree Sparrows showed that the former ate more grain; the latter, more weed seeds 
and insects. 

Hinpe, R. A. 1953. A possible explanation of paper-tearing in birds. British 
Birds, 46 (1): 21-23. Paper-tearing may be an expression of the food-searching 
drive, a useful activity for discovering new sources of food, even though the bird 
may not at the moment be hungry. 

Hog, W. M. Locan. 1953. Paper-tearing by birds. British Birds, 46: 16-21. 
Titmice, especially Blue Tits (Parus caeruleus) often enter houses and tear wall- 
paper, 1564 such cases being recorded; this happens most often in dry autumns. 

Hype, A.Srpngey. 1953. Unusual records from western Colorado. Condor, 55 (4): 
216.—Annotated list of 10 species. 

IRWIN, MICHAEL P. Stuart. 1953. Notes on some birds of Mashonaland, South- 
ern Rhodesia. Ostrich, 24 (1): 37-49. Habits. 

Jenkins, Davip. 1953. Migration in late September and early October, 1951. 
British Birds, 46 (3): 77-98; (4): 121-131. Observations from Norway, Sweden, 
Finland, Germany, Holland, and Britain with 2 maps, 20 tables giving numbers of 
each species recorded at different stations each day, and 11 graphs showing wind 
strength, temperature and barometric pressure. Factors favorable for migration 
were high barometric pressure, minimum wind strength, and a marked fall in 
temperature —MARGARET M. NICE. 

JoHNSTON, RICHARD F., AND BENJAMIN HocHMAN. 1953. Erythrocyte permea- 
bility and bird relationships. Condor, 55 (3): 154-155.—Gives the times of 
hemolysis of erythrocytes by four penetrating solutions. The data show that the 
Fox Sparrow (Passerella iliaca) and the Song Sparrow (Melospiza melodia) have 
more affinities to each other than to the House Finch (Carpodacus mexicanus). 

Jour, M. 1953. Plumages, molt, and racial status of Red Crossbills in northern 
Idaho. Condor, 55 (4): 193-197. 

KELLOGG, PETER PAUL, AND Ropert C. STEIN. 1953. Audio-spectrographic 
analysis of the songs of the Alder Flycatcher. Wilson Bull., 65 (2): 75-80. 2 
figs.—Spectrograms show two distinctly different song types of Empidonax traillit. 

K&ssEL, BRINA. 1953. Distribution and migration of the European Starling in 
North America. Condor, 55 (2): 49-67. 

KoE.tz, WALTER N. 1952. New races of Indian birds. Journ. Zool. Soc. India, 
4 (1): 37-46.—Suthora ruficeps rufina, Sitta himalayensis lushaiensts, Ianthocincla 
rufogularis rufitincta, Trochalopleron phoeniceum khasium, Trochalopteron squama- 
tum subsquamatum, Trochalopteron virgatum querulum, Stactocichla merulina toxo- 
stomina, Pomatorhinus erythrogenys erythrotis, Pomatorhinus ferruginosus formosus, 
Malacocincla abbotti amabilis, Alcippe nipalensis turensis, Schoeniparus dubius 
certus, Liothrix lutea luteola, Pteruthius erythropterus nocrecus, Pteruthius melanotis 
melanops, Xanthixus flavescens fugans, Pnoepyga pusilla pygmaea, Brachypteryx 
leucophrys geokichla, Larvivora brunnea angamea, Notodela leucura rhipidura, 
Zoothera marginata tenebrosa, Cyornis sapphira coelicolor, Pericrocotus brevirostris 
sanguineus, Pericrocotus brevirostris aureus, Phylloscopus maculipennis papilio, 
Abroscopus superciliaris bambusicola, ‘‘Suya’’ crinigera nebulosa, Ploceus philippinus 
sardarpateli, Delichon nipalensis bartletti, Aethopyga nipalensis ripleyi, Hypopicus 
hyperythrus haemorrhous, Dendrocopos nanus gigantiusculus, Sasta ochracea ferru- 
ginea, Cuculus poliocephalus assamicus, Glaucidium brodiei garoense, Otus bak- 
kamoena alboniger, Otus spilocephalus rupchandi, new subspecies. 

Kortianpt, A. A population study of the European Cormorant in Holland, based 
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on counting and banding data. MS of author’s English translation (121 pages of 
text, 22 photographs, 5 charts) has been filed in the Division of Birds, U. S. Na- 
tional Museum, Washington 25, D. C. The translation can be studied at the 
National Museum or microfilm copies can be ordered. Original Dutch version 
was published in Ardea 31, 1942. Some of the author’s conclusions were sum- 
marized by D. S. Farmer in Bird-Banding 17 (3). 

This paper is important not only because of its information on biology, ecology, 
behavior, and population dynamics, but because of its statistical treatment of 
reproduction, population turnover, and mortality in different sex and age groups. 
The translation was prepared for publication, and since publication plans have not 
materialized the MS has been deposited where it will be generally available and 
can receive proper care. 

Kuropa, NaGamicut. 1953. A wild hybrid between Branta and Anser obtained 
in Japan. Condor, 55 (2): 100-101. 

LamMM, DonaLp W. 1953. Comments on certain records from northern Sul Do 
Save, Mozambique. Ostrich, 24 (1): 2-8. 

Lister, M. D. 1953. Secondary song: a tentative classification. British Birds, 
46 (4): 139-143. 

MarsHALL, Davin B., AND LERoy W. GILEs. 1953. Recent observations on birds 
of Anaho Island, Pyramid Lake, Nevada. Condor, 55 (3): 105-116.—Reports the 
present status of nesting populations of the following birds: Pelecanus erythrorhyn- 
chus, Phalacrocorax auritus, Ardea herodias, Branta canadensis, Anas platyrhyn- 
chos, Mergus merganser americanus, Larus californicus, and Hydroprogne caspia. 

MATHESON, CoLin. 1953. The Partridge in Wales: a survey of Gamebook records. 
British Birds, 46 (2): 57-64. Records of bags of Perdix perdix are given from an 
estate in Wales from 1854 to 1951 and are compared with other localities; a marked 
periodicity is found, with peaks at average intervals of 9.2 years. Populations 
have now ‘“‘dwindled almost to vanishing point,’’ due to urbanization of estates, 
changed methods of farming, decrease in keepering, and increase in depredations 
by sheepdogs and foxes —MAarGareT M. NICE. 

May, REG., AND JAMES FisHerR. 1953. A Collared Turtle Dove in England. 
British Birds, 46 (2): 51-53. A male Streptopelia decaocto was present in Lincoln- 
shire from May to August 1952, proclaiming territory near chicken-runs and 
marginal land. It is not certain whether it was an escape from captivity or a 
pioneer. During the last 20 years this species has made a phenomenal spread 
northwest across Europe which has brought it 1200 miles to Holland, France, and 
Denmark, in ‘“‘hops’’ at times of well over 150 miles MARGARET M. NICE. 

MILLER, ALDEN H. 1953. The incubation period of the Hutton Vireo. Condor, 
55 (4): 221. 

MICHENER, JOSEPHINE R. 1953. Molt and variation in plumage pattern of Mock- 
ingbirds at Pasadena, California. Condor, 55 (2): 75-89. 

Moore, Norman C. 1953. A balance for weighing tits without capture. British 
Birds, 46 (3): 103-105. An ingenious method for weighing titmice as they feed 
on bait, illustrated with a chart and photograph. 

Morejoun, Victor G. 1953. English Sparrows nesting within nest of Red-tailed 
Hawks. Condor, 55 (3): 161-162. 

NELSON, UrBAN C. 1953. Northern record of nesting of Red-necked Grebe. 
Condor, 55 (4): 220.—Nest with three eggs in Arctic Alaska. 

Nick, MarGARET Morsk&. 1953. The question of ten-day incubation periods. 
Wilson Bull., 65 (2): 81-93.—A critical survey of the literature and other data 
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proved that authenticated incubation periods of less than 11 days arerare. The 
supposedly short incubation periods of Zosterops and Molothrus ater are actually 
of 11 to 12 days. 

NorcGars, C., AND J. LasBreY. 1953. Jackal buzzards. Ostrich, 24 (1): 33-36. 
Life history of Buteo rufofuscus. 

Norris, C. A. 1953. The birds of Bardsey Island in 1952. British Birds, 46 (4): 
131-137. Birds seen June 25 and 26, 1952, on this small island off the coast of 
Wales. 

ParKES, KENNETH C. 1953. The incubation patch in males of the suborder 
Tyranni. Condor, 55 (4): 218-219. 

Penniz, IAN D. 1953. The Arctic Skua in Caithness. British Birds, 46 (3): 
105-108. Population counts of Stercorarius parasiticus. 

PETERLE, Tony J. 1953. An extended incubation period of the Ruffed Grouse. 
Wilson Bull., 65 (2): 119.—Bonasa umbellus, 70 days on infertile eggs. 

Raines, R. J. 1953. October passerine migration on the South Lancashire coast. 
British Birds, 46 (1): 24-34. With 2 tables and 4 maps. 

Ranp, A. L. 1953. Use of Snake Skins in Birds’ Nests. Nat. Hist. Misc. (Chi- 
cago), No. 125: pp. 1-5. 

Ranp, A. L. 1953. Notes on Flycatchers of Genus Batis. Fieldiana, Zoology, 
34 (10): 133-148.—The species treated are B. minor, 7 races; B. molitor, 3 races, 
with additional variation of less than subspecific value described; Batis perkeo 
(range extended to Tanganyika Territory) ; Batis soror (shown to be a species, not 
a race of B. molitor). 

Ranp, A. L., ANDR.L. Freminc. 1953. A New Fruit Pigeon from Nepal. Fieldiana. 
Zoology, 34 (19): 201-202.—New: Treron pompadora conoveri, type locality.— 
Butwal, Nepal. 

Reep, ParKER C. 1953. Danger of leg mutilation from the use of metal color 
bands. Bird-Banding, 24 (2): 65-67. Two metal bands should never be used on 
one leg, for the lower one will ‘flatten and thicken until it is a hazard to the bird’s 
leg, if not its life.” Photographs are given of these flanged and dangerous bands. 

Rett, Ecmont Z. 1953. Additional notes on the birds of Santa Rosa Island, 
California. Condor, 55 (3): 156.—Annotated list of 8 species; 8 other species are 
mentioned. 

RICHARDS, LAWRENCE P., AND Pau H. BALDwin. 1953. Recent records of some 
Hawaiian honeycreepers. Condor, 55 (4): 221-222.—Annotated list of 7 species. 

Scumipt, Karu P. 1953. A visit to Karewa Island, home of the Tuatara. Fieldiana. 
Zoology, 34 (12): 153-164.—Contains notes on the nesting of the Flesh-footed 
Shearwater (Puffinus carneipes). 

SELANDER, Ropert K. 1953. Notes on the Red Crossbills of the Uinta and 
Wasatch Mountains, Utah. Condor, 55 (3): 158-160.—Discussion and measure- 
ments of 28 specimens of Loxia curvirostra bendirei and L. c. grinnelli. 

SELANDER, RoBERT K., AND MIGUEL ALVAREZ DEL Toro. 1953. The breeding 
distribution of Chordeiles minor in Mexico. Condor, 55 (3): 160-161. 

SHELFoRD, V. E. 1953. An experimental approach to the study of plant and 
animal reproductivity and population with a life science building plan. Ecol. 34: 
422-426. 1 fig —Need of outdoor space next to biological laboratories for ex- 
perimental studies of birds and other animals under natural light conditions. 

C. J. Skeap. 1952. The Status of the Cattle Egret, Ardeola ibis, in the Eastern 
Cape Province. The Ostrich 23 (3): 186-218. In recent times the Cattle Egret 
Bubulcus ibis) has been increasing in numbers in South Africa. Skead presents 
much detailed information on the change in status in Cape Province east of the 


516 . Recent Literature val 


twenty-fourth meridian. There were few occurrences before 1900, and the first 
breeding record was in 1910. Observations of individuals rose rapidly in the 
1930s, and there were additional breeding records. The increase continued after 
1940, and there are now thirty breeding colonies, the largest with 2000 individuals. 
Nesting and roosting habits, cross-country movements, and evidence of migration 
are reviewed, but no conclusions are reached regarding the reason for the increase 
or the direction from which the birds came. Skead points out that the Cattle 
Egret has been found in northern South America since 1937, and that it was twice 
recorded in the eastern United States in 1952.—HustTace H. Poor. 

Sxutcu, ALEXANDER F. 1953. The White-throated Magpie-Jay. Wilson Bull., 
65 (2): 68-74.—Observations of the nesting of Calocitta formosa, in Central 
America, and remarks on its habit of more than one individual feeding an incu- 
bating female. 

SkuTcH, ALEXANDER F. 1953. Life history of the Southern House Wren. Condor, 
55 (3): 121-149. 

STanForp, W. P. 1953. Some sea birds in winter off the S. W. Cape [of Good 
Hope}. Ostrich, 24 (1): 17-26. 

Stewart, Ropert E. 1953. A life history study of the Yellow-throat. Wiison 
Bull., 65 (2): 99-115, 1 table-—Breeding habitats, populations, associated habits, 
and success of Geothlypis trichas. 

Straw, Ricuarp M. 1953. Additional notes on Korean birds. Condor, 55 (3): 
153-154.—Annotated list of 13 species. 

Sutton, Georce Mikscn. 1953. Bronzed Woodpecker. Wilson Bull., 65 (2): 
64-67, 1 colored plate (by author).—A brief description of the habits, appearance, 
and range (parts of Mexico) of Piculus aeruginosus. 

TALMADGE, RosBerT R. 1953. Rufous Hummingbird nesting in California. 
Condor, 55 (3): 155-156. 

TasHian, Ricnarp E. 1953. The birds of southeastern Guatemala. Condor, 
55 (4): 198-210. 

Tomson, A. LANDSBOROUGH. 1953. The migration of British Auks (Alcidae) 
as shown by the results of marking. British Birds, 46 (1): 3-15. 

Tutt, H. R. 1953. Notes on the nesting of a pair of Jays inside a hollow tree. 
British Birds, 46 (3): 98-99. Photographs of Garrulus glandarius feeding young 
in a hole in an apple tree. 

Vauri£, CHARLES. 1953. Summer records and observations on the island of 
Tibur6n, Sonora, México. Condor, 55 (4): 217-218.—A description of the 
island and an annotated list of 13 species, of which the following are new records 
for the island: Guara alba, Coragyps atratus, Numenius americanus, Columbigallina 
passerina, Tachycineta thalassina, Tangavius aeneus. 

Voous, K. H. 1953. The geographical variation of the Jay (Garrulus glandarius) 
in Europe: a study on individual variation. Beaufortia, 2 (30): 1-41, 16 figs. — 
A revision based on a critical examination of 965 specimens. The author recog- 
nizes eleven races in Europe, two of them (Garrulus glandarius yugoslavicus and 
G. g. lusitanicus) described as new. Variation in size between first-year birds and 
adults is not discussed; standard deviations for wing length are consequently high. 

Wiiurams, C. B. 1953. The relative abundance of different species in a wild 
animal population. Jour. Animal Ecol. 22: 14-31. 9 fig., 8 tables ——Mathe- 
matical treatment indicates that the distribution of species with different numbers 
of individuals in a mixed population is nearer to the log-normal than to the log- 
series form. Points are illustrated by insect and bird populations. 

Wituams, Georce G. 1953. Wilson Phalaropes as commensals. Condor, 55 (3): 
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158.—Describes association of Wilson Phalaropes (Steganopus tricolor) with 
Avocets (Recurvirostra americana). 

WILLIAMSON, KENNETH. 1953. Flocking behaviour of Oyster-catchers. British 
Birds, 46 (3): 108-110. Behavior of some 1500 Haematopus ostralegus in response 
to a rising tide. 

WoLFson, ALBERT. 1953. Gonadal and fat response to a 5:1 ratio of light to 
darkness in the White-throated Sparrow. Condor, 55 (4): 187-192. 


The Records of the American Ornithologists’ Union: What they contain and where 
to find them. 


Editor, The Auk: 


On September 26, the American Ornithologists’ Union reached its 70th birthday. 
Organized in 1883, the intervening three score and ten years, equivalent to the life 
span of an ordinary individual, include the activities of nearly 10,000 persons who 
have been associated with the Union for longer or shorter periods. About 3000 of 
these are now members, but 1,200 are dead, and about 5,800 members have dropped 
out. The records of the organization are widely scattered, some in print and some 
in manuscript, but they all fall into 6 main groups: administrative, bibliographical, 
biographical, fiscal, historical, and miscellaneous. 

If a member is curious to know how many posthumous members have been elected 
(Louis Brasil in 1919, F. J. Mallory in 1942, and B. J. Howell in 1946), why Lower 
California was included with the United States as the result of a deal between William 
Brewster and Elliott Coues, why the original charter incorporating the Union was 
dissolved, when the Union suffered from financial stringency and what remedies 
were applied, he is likely to spend considerable time and energy in looking up the 
desired information. 

Administrative records containing lists of members, reports of annual meetings, 
including election of officers, members and lists of papers on programs are published 
in ‘‘The Auk”’ or the semicentennial report on ‘‘Progress of American Ornithology, 
1883-1923" and a set of the Minute Books (lacking 2 volumes) of the Council is 
filed in the Manuscript Division of the Library of Congress, Washington, D. C. 
Bibliographical records may be found in the decennial Indexes of ‘“The Auk”’ or the 
privately published lists of publications of various authors which include many 
titles not available elsewhere. Biographical records including about 70 Memorials 
and more than 1000 obituary notices are listed in the Biographical Indexes of the 
American Ornithologists’ Union (last list 1952). Fiscal records have been published 
in “The Auk”’ since 1938, but earlier records are still in manuscript. Historical 
records are included in J. A. Allen’s ‘‘Retrospect,’’ 1890, and in the data on various 
subjects in the Semicentennial Report of “Progress of American Ornithology’”’ 
and ‘‘The American Ornithologists’ Union at a Glance” (Auk, 1948, p. 496). Mis- 
cellaneous records include a variety of material such as the Deane Collection of 
Portraits of Ornithologists and the accompanying index in the Prints and Photo- 
graph Division of the Library of Congress, the Bendire Correspondence and the 
Von Berlepsch correspondence in several languages, in the manuscript Division of 
the Library of Congress, and the general collection of ornithological correspondence 
in the Wood Library of McGill University in Montreal, Canada. 

At least 10 members still on the rolls of the Union have maintained their member- 
ship for 60 years or more: F. H. Allen 65, C. F. Batchelder 70, A. C. Bent 64, B. S. 
Bowdish 61, A. M. Ingersoll 68, H. C. Oberholser 65, T. S. Palmer 65, E. A. Preble 
61, R. M. Strong 64, and W. E. C. Todd 63. 

T. S. Paimer 


518 [var 


OBITUARIES 


CHARLES EpGar CONKLIN, an Associate of the American Ornithologists’ Union, 
elected in 1915, died in Roslyn, New York, September 8, 1916, at the age of 41. 
He was born in Roslyn August 14, 1875, and was educated in the public schools and 
in a business college. During the last 20 years of his life he was secretary of the 
Roslyn Savings Bank. He was much interested in botany and nature study and was 
a member of the Audubon Society. 

Mr. Conklin did not publish his observations on birds, but a heronry near Roslyn, 
in which he was much interested, and which he visited with Dr. Frank M. Chapman, 
was photographed and described in Chapman's ‘Bird Studies with a Camera.’— 
T. S. PALMER. 


CHarLes Henry Davis, an Associate of the American Ornithologists’ Union, 
elected in 1906, died in Saginaw, Michigan, October 5, 1918, at the age of 70. He 
was born in North Andover, Massachusetts, August 25, 1848, and was the son of 
Edmund and Sarah Folsom Davis. His boyhood was spent on a farm about two 
miles from Portsmouth, New Hampshire. He attended the District School, at 10 
years of age he entered the grammar school, and at 14, the Portsmouth High School 
from which he graduated at 18. In the winter of 1864, he entered the full course at 
Eastman Business College, Poughkeepsie, New York, and after graduation returned 
to the farm, and for four years engaged in market gardening with his brother. 

In the fall of 1869, he went to Saginaw, Michigan, and began his career in the 
lumber business by piling lumber with Wright and Pearson, by whom he was em- 
ployed. Three months later he was made bookkeeper in the firm and soon after 
was placed in charge of the affairs of Seymour Coleman, who operated the Pearson 
mills. 

In his later years he was associated with several companies engaged in cutting 
pine timber, in Minnesota, Louisiana, and on the Pacific Coast. To escape from 
the long winters in the North, he maintained a winter home in Pasadena, California.— 
T. S. PaLmer. 


WALLACE SHERWIN DraPEr, an Associate of the American Ornithologists’ Union, 
died in Wayland, Massachusetts, April 13, 1925, at the age of 74. He was born in 
Wayland, September 7, 1851, and was elected an Associate of the Union in 1920. 
Apparently he published nothing on birds.—T. S. PALMER. 


Mary Drummonp, of Lake Forest, Illinois, an Associate of the American Or- 
nithologists’ Union, elected in 1904, died April 22, 1926. She was a sister of Ellen 
Sheldon Drummond Farwell whose book, ‘‘Observations near Chicago’’ was pub- 
lished posthumously. She prepared the introduction, explaining the conditions 
under which these observations were made.—T. S. PALMER. 


Cuar.es Duponp, of Bruxelles, Belgium, elected a Corresponding Fellow of the 
American Ornithologists’ Union in 1932, died at Laken on November 20, 1952, after 
a long and painful illness. This well-known and popular figure among European 
ornithologists was born at Slype (Flandre Occidentale) April 8, 1872. His thin 
silhouette, long beard, and cronstadt hat had long been a welcome and familiar sight 
at all ornithological meetings, conventions and congresses held in the Old World. He 
was liked by all for his great kindness, reserve and courtesy. He had rendered em- 
inent service to the cause of Belgian ornithology. For thirty years he edited ‘Le 
Gerfaut’ and kept it up through difficult times. He had charge since 1927 of the bird 
section at the ‘Institute Royal des Sciences naturelles de Belgique,’ where he built up 
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a good collection of native birds, also organizing bird banding in his country. He 
was for many years the principal support of Belgian ornithology. 

Charles Dupond will be greatly missed, but he leaves after him a group of bird 
students who will carry on his good work. They owe him a great deal.—JEAN 
DELACOUR. 


ELLEN SHELDON DRUMMOND FaRWELL (Mrs. JOHN VILLERS FARWELL), an 
Associate of the American Ornithologists’ Union, died at Lake Forest, Illinois, 
August 6, 1912, in her fifty-third year. She was born in Chicago, December 29, 
1859, and was elected an Associate of the Union in 1896. In the following year she 
became one of the chief organizers of the Illinois Audubon Society and was a director 
or vice-president during the rest of her life. 

She was much interested in birds and kept notes on the various species that she 
observed from time to time. Eight years after her death these notes were published 
under the title ‘Bird Observations near Chicago,’ with an introduction by her sister, 
Mary Drummond. The illustrations consisted of her portrait as a frontispiece, 
photographs of birds, and a photograph of her home ‘Ardleigh’ at Lake Forest, 
near Chicago. 

In the summer of 1907, she made a trip to Europe, visiting England, Switzerland, 
and Italy; and in February and March 1907 she went south to Savannah, Georgia. 
Notes on the various species encountered on these trips are included in her book.— 
T. S. PALMER. 


Atva Howarp FELGER, an Honorary Life Associate of the American Ornithol- 
ogists’ Union, was elected in 1898. He was born at Geneseo, Illinois, April 16, 
1868. His academic training was received at the University of Michigan (Ph. B., 
1895) and Denver University (M.A., 1925). After leaving the University of Mich- 
igan, he spent one year teaching in a private boys’ school at Racine, Wisconsin, and 
another year teaching at Lake Charles College, Lake Charles, Louisiana. Beginning 
in 1897, he taught biology at the North High School, Denver, Colorado, until his 
retirement in 1941. 

Mr. Felger was always interested in agriculture and horticulture, and in 1916 
purchased a farm at Broomfield, Colorado, with a view to a pleasant retirement. 
He was an ardent student of birds and left a collection of aproximately 2,000 bird 
skins. Twenty articles under his name appeared in the ‘Auk’ between 1901 and 1919. 
While returning from church on Easter Sunday, he was struck byacar. Hospitalized 
for the succeeding five months, he died in Denver on September 15, 1952.—A. W. 
SCHORGER. 


Homer LENOIR FERGUSON, a Life Associate of the American Ornithologists’ Union, 
elected in 1926, died at his home in Warwick, Virginia, on March 14, 1953. He was 
born in Waynesville, North Carolina, on March 6, 1873. Following graduation 
from the U. S. Naval Academy (1892), and Glasgow University (1895), he entered 
upon a long and highly successful career in marine construction. He was connected 
with the Newport News Shipping and Dry Dock Company from 1905. He resigned 
as president of this organization in 1946, but remained chairman of the board up to 
the time of his death. 

He was president of the Chamber of Commerce of the United States (1919-20), 
member of the National Industrial Conference Board, trustee of the Carnegie Insti- 
tution, Washington, and president and chairman of the board of trustees of the 
Mariners’ Museum, Newport News. Honorary degrees were given him by Wash- 
ington and Lee University, University of Richmond, Worcester Polytechnic Institute, 


520 Obituaries [verso 


Duke University, Rensselaer Polytechnic Institute, and William and Mary College. 
He was very much interested in birds, especially game birds, and watched with 
great pleasure the song birds at the feeding stations maintained at his home.—A. 
W. ScHORGER. 


WiLuiaM FINLEY, a life member of the American Ornithologists’ Union, 
died at Portland, Oregon, on June 29, 1953, at the age of 76. He was born at Santa 
Clara, California, August 9, 1876 and moved to Portland, Oregon, with his parents 
May 11, 1887. He attended the public schools of Portland, graduated from the 
Portland High School in 1896, and then took a year of post graduate work at the 
Portland Academy. He entered the University of California in 1899, graduated with 
the degree of A.B. in 1903, and took a year of post graduate work there in 1903-1904. 
A position with the Reviews of Reviews Company of New York was held during 
1905-1906. In 1906, he married Nellie Irene Barnhart, A.B., University of 
California, 1903, who with his two children, Mrs. Arthur Newton Pack of Tucson, 
Arizona, and William Lovell Finley Jr., of Portland, Oregon, survive him. 

During his early boyhood he developed a keen interest in birds, and with his 
life-long friend, Herman T. Bohlman, started a collection of birds’ eggs and skins. 
Later he became interested in bird photography, in which field he soon became 
nationally known. His series of pictures of the California Condor, waterfowl of the 
eastern Oregon lakes, and sea bird colonies off the Pacific Coast, were outstanding 
among wildlife photographs of that period. He became an expert in making moving 
pictures, not only of birds, but of mammals, ranging from the big brown bears of 
Alaska and nearly all the big game of western North America, to studies of smaller 
species. His early movies of antelope (1915) and the courting display of the Sage 
Grouse (1917) were classics of the time. 

For many years he was a leader among the conservationists of America. His 
reports and photographs of the wildlife at Malheur Lake, Lower Klamath Lake, 
and Three Arch Rocks won him the support of President Theodore Roosevelt, who, 
by proclamation, made these areas National Wildlife Refuges. Finley was the first 
State Game Warden (1911) for Oregon, under the present form of game management. 
Later he was State Biologist. His were the first bird reports sent from Oregon to the 
National Audubon Society. 

With his wife as co-author he published three books, ‘‘American Birds’’ (1907), 
“Little Bird Blue” (1915), and ‘‘Wild Animal Pets’’ (1928). His notes in ‘“The Auk”’ 
and other scientific journals were not numerous but were important, while his writings 
on conservation and wildlife were numbered in hundreds, nearly a complete file of 
which is housed in the conservation library at the University of California. He 
collaborated with the National Audubon Society, Biological Survey, National Park 
Service, U. S. Forest Service, Isaac Walton League, National Wildlife Federation, 
American Nature Association, and many other local and national organizations 
interested in nature and conservation. Among his intimate friends were John Bur- 
roughs, Dallas Lore Sharp, Jay N. Darling, William Dutcher, Thorton Burgess, and 
T. Gilbert Pearson. He was a member of the American Society of Mammalogists, 
Pacific Northwest Bird and Mammal Society, Wildlife Society, Cooper Club, Isaac 
Walton League, National Audubon Society, and National Wildlife Society. In 1931 
Oregon State College honored him with the degree of Doctor of Science. In addition 
to his many activities in local and national organizations, he spent much of the past 
thirty years lecturing on birds and conservation over much of the nation. 

William Lovell Finley devoted his life to the study of birds, and to better protec- 
tion for all natures creatures. He was loyal to his many friends and tireless in his 
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chosen work. The passing of ‘‘Bill’’ Finley is a great loss to his co-workers in the 
field of conservation.—STANLEY G. JEWETT. 


JosEPH LARKE FLoyp, an Associate of the American Ornithologists’ Union, died 
in Canton, Ohio, February 5, 1950, at the age of 75. He was born in Noble County, 
Ohio, in 1876, and attended Mount Union College. He received his law degree from 
Ohio Northern University in 1902. Judge Floyd was appointed to the bench by 
Governor Myers Cooper in 1929 and retained that post until his death. He was 
elected an Associate of the Union in 1938.—T. S. PALMER. 


Masaujl, 18TH Marguess HacnisuKA, Ph.D., Sc.D., a Corresponding Fellow 
of the American Orithologists’ Union since 1930, died of a heart ailment on May 14, 
1953, at his home at Atami, Japan, at the age of 50. 

He was born at Atami, Tokyo, on February 15, 1903. Following his education 
at Peers’ School, Japan, he went to Europe at the age of nineteen to complete his 
training. Under the guidance of Baron Hayashi, the Japanese Ambassador in London 
and a friend of his father, then the Vice-President of the Japanese House of Peers, 
he pursued zoological studies at Cambridge University during the next five years. 
After graduating in 1927, he returned to Japan through America in company with 
the writer. The colorful welcome given to him by the aristocracy and officials of 
Japan, headed by his father and his uncle, Prince Tokugawa, the last Shogun, still 
remains vivid in my memory. We later traveled together to Korea and China. He 
conducted an expedition to the Philippines in 1928-29, and he soon returned to Europe 
where he stayed until 1934. He had previously traveled a good deal in Europe and 
North Africa. After a trip to the Belgian Congo with the late Jean-Marie Derscheid, 
he paid a lengthy visit to the King and Queen of Bulgaria. 

During all these years, Hachisuka was one of our inner circle of European bird- 
friends. He attended meetings and conventions regularly in England, in France, and 
elsewhere. As he was traveling back to Japan through the United States, he fell 
seriously ill at Los Angeles and remained there four years, during which time he 
recovered completely. The writer spent several months with him in 1936-37 at 
Pasadena and never saw him again. In the course of these years in California, he 
made many close friends. He returned to Japan in October, 1937, and on March 7, 
1939, married Chiye Negamine of Los Angeles. 

The war period was difficult for him because of his western ways and friendships. 
After peace was restored, his wealth having greatly diminished, he lived quietly at 
Atami, where he had built a house of Moorish style to his own liking. He surrounded 
himself with birds, resumed his studies, and carried on an assiduous correspondence 
with his old friends in America and Europe. To them his unexpectedly early death 
was a great shock. 

Hachisuka was a true lover of birds, live birds in freedom and captivity, as well as 
museum specimens. As an aviculturist, he kept and raised many species in Japan, 
particularly pheasants. He collected bird skins extensively in the Philippines and 
elsewhere, also acquiring private collections. Most of kis early bird work was done 
at the museums at Tring and in London. 

His publications are numerous. Besides many articles and notes in Avicultural 
Magazine, L’Oiseau, Ibis, Bulletin of the British Ornithologists’ Club, Tori and other 
periodicals, he wrote books on the birds of Egypt, Iceland, the Phillippines, Hainan, 
and Formosa, and a treatise on bird variation. His splendid book on ‘“‘The Dodo 
and Kindred Birds,’’ just published, he did not live to see. He had been working 
recently on a book on the birds of China. 
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Marquess Hachisuka was unwillingly separated from his western friends during 
the last fifteen years of his life, but his colleagues retained him in vivid and affec- 
tionate rememberance.—JEAN DELACOUR. 


Fanny Curtis Barri KiRKHAM (Mrs. JAMES WILSON KIRKHAM), an Associate 
of the American Ornithologists’ Union, died in Springfield, Massachusetts, Novem- 
ber 1, 1928, at the age of 70. She was born in Cambridge, August 26, 1857, and was 
a gifted pianist. Her husband was a banker. In 1904 she was elected an Associate 
of the Union, but despite her interest in birds apparently published none of her 
observations.—T. S. PALMER. 


Harry Leon Kutz, an Associate of the American Ornithologists’ Union since 
1938, died in Philadelphia, Pennsylvania, December 25, 1952. He was born in 
Harrisburg, Pa., January 1, 1901. His preliminary biological training was received 
at Syracuse University, this institution granting him an M.A. in 1931. He obtained 
his Ph.D. at Cornell University in 1940, his thesis being, ‘The inhibiting influence of 
captivity upon reproduction in wild ducks. Effect of light and various gonadotropic 
hormones.’ ‘The following positions were held by him: Assistant Professor of Biology, 
Norwich University, 1931-36; Instructor in Game Management, Cornell University, 
1938-40; Game Research Investigator, New York State Conservation Department, 
1941-46; and Assistant Professor of Game Management, University of Maine, 
1947-50. In 1950 he was made head of the Department of Biology, Norwich 
University, a position retained at the time of his death. 

Mr. Kutz taught ornithology at the University of Maine and added a course on 
this subject to the curriculum of Norwich University. His name appears on nine 
ornithological papers printed between 1940 and 1949 in the Auk, Wilson Bulletin, 
Journal of Wildlife Management, and Journal of Parasitology. He is survived by 
his wife, Gertrude Anne, a son, and a daughter.—A. W. ScHorcEr. 


CLARENCE SAcKETT of Rye, New York, an Associate of the American Ornitholo- 
gists’ Union, died May 15, 1923, at the age of 67. He was born in 1856 and served 
as vestryman and church warden of Christ’s Episcopal Church in Rye, New York. 
He was elected an Associate of the Union in 1910, but apparently published nothing 
on birds.—T. S. PALMER. 


Joun Wiiuts ScHELL, an Associate of the American Ornithologists’ Union, died 
in Philadelphia, Pennsylvania, October 5, 1931, in his 69th year. He was born in 
Halifax, Pennsylvania, April 3, 1863, and was elected an Associate of the Union in 
1923. During the period of his membership, apparently he published little if any- 
thing on birds.—T. S. PALMER. 


CHARLES VETTER of Nyack, New York, an Associate of the American Ornitholo- 
gists’ Union, elected in 1898, died August 28, 1941. He was graduated from the 
New York College of Dentistry in 1896. For five years Doctor Vetter served as 
Professor of Dental Surgery at New York University and was also associated with 
the Guggenheim Clinic of New York. He was a member of research expeditions 
along the northern coast of Labrador and to the mountains of Guatemala.—T. S. 
PALMER. 
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"Razor-sharp, brilliant close-ups...” 


WRITES MAURICE BROUN: “I have owned and used many types 
of binoculars. Nothing completely satisfied me until I acquired my 
9x, 35 mm. Bausch & Lomb, the ultima Thule in binoculars. The 
razor-sharp, brilliant close-ups, attainable with this glass, under every 
condition of light, bring fresh excitement to my daily observation 
of wildlife.” 


WRITE FOR FREE CATALOG. 
32 pages of useful information you 
should know before you buy any 
binocular. Tells how to select a 
glass for your own use. Bausch & 
Lomb Optical Co., 12222 Lomb 
Park, Rochester 2, N. Y. 


Bausch & Lomb 
Zephyr-Light 
7x, 35mm Binocular 
Balcoted Optics 
$186, Federal Tax incl. 
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brief. Terminal bibliographies are used as a rule for long articles. Only works 
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for ‘General Notes’ should be in the text. Consult issues of “The Auk’ since January, 
1949, for style of citation. Long articles should be summarized briefly. Footnotes, 
Roman numerals, and ruled tables are to be avoided. Acknowledgments belong in 
the text. Line drawings must be in India ink on white paper or drawing board; 
usually these should be planned for at least one-half reduction when printed. Thus, 
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Says 

If the “old-timers” in ornithology in this country could have picked up a publication such as 
Audubon Field Notes they would probably have thought that they had attained the ultimate 
in Paradise Gained! 

Even in this enlightened age of communication and specialized research, the tremendous 
value of these data can scarcely be over-estimated. The periodical isa comprehensive coverage 
of a subject which has, through the years, been all too sporadic and difficult of access for both 
the amateur and professional alike. 

Audubon Field Notes deserves the co-operation of every serious observer. 


AUDUBON FIELD NOTES 
1130 Fifth Avenue, New York 28, N. Y 


Subscribe today! . . . . . . « « $2a year (six issues) 


DO YOU KNOW HOW? 


How to use a binocular most efficiently? How to 
check it for good condition? How to pick the 
right model for your purpose? For practical de- 
tails read our articles ‘‘Know Your Binoculars” 
published in Audubon Mazazine (Reviewed on 
Page 97). Fully illustrated reprint 10c; free on 
mention of membership in the A.O.U. 


IF YOU NEED A BINOCULAR send for our list of new and reconditioned 
glasses—American, German and Japanese at importers’ prices. ALL are 

ranteed adjusted to U. S. Government specifications. Liberal trade-in. 
We ship on 20 days’ trial with full refund. 


IF YOUR GLASS NEEDS REPAIR send it to us for free estimate. We 
repair and hardcoat all makes, and have been serving birders since 1923. 


If you have a binocular problem—let us help you solve it. 


MIRAKEL REPAIR CO. 
Mount Vernon 10, N. Y. 


We Have a Book Catalog for You 
Catalogs issued semi-annually—books on birds, mammals and other 
natural history subjects; current, out-of-print titles, and serials. Catalog 


sent on request. 
We buy natural history books. Generous prices, prompt payment. 
Weare interested in buying single volumes or complete collections of books. 


PIERCE BOOK COMPANY 
Dealers in Natural History Books 
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